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NOTICE FROM THE EDITOR OF THE 
WEEKLY VOLUME. 



iORD Brougham has kindly consented to the re- 
ublication, in this cheap and compact form, of his 
Dialogues on Instinct " and his " View of the 
tesearches on Fossil Osteology," which formed a 
onsiderable part of his ^^ Dissertations on subjects 
f Science connected with Natural Theology," in 
be two supplementary volumes of the edition of 
*aley's " Natural Theology," in 5 vols., by Lord 
brougham and the late Sir Charles Bell. Lord 
trougham has translated the Latin quotations for 
lis edition. 
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OF INSTINCT. 



BOOK, OR DIALOCrE I. 



INSTINCT— Introduction ; (Facts). 

When the General Election of 1837 was near its 
close, and every day brought the accounts of those 
mighty boosts of our expected successes under the 
new reign, so idly made, being overthrown by the 
activity and resources of our adversaries and the 
listlessness of the people on our behalf. Lord A. 
came to me on his way to the North, where he was 
minded to diversify with field-sports his habitual 
life of farming. Those pursuits had never inter- 
fered with the duty he owed his country as long as 
he deemed that the sacrifice of all his domestic 
comforts could prove serviceable to his public prin- 
ciples; nor had they ever at any time prevented 
])im from cultivating a sound philosophy, in the 
study of which much of his leisure is always con- 
sumed. When I passed a few days witli him at 
Wiseton, the summer before, we had discussed to- 
gether some of the more interesting topics which 
form the subject of these speculations, connected 
with Natural Theology, though of a substantive 
interest independent of the TeklloTi\iiVi\i\<:5ci^'e?^ 
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stand to that sublime inquiry; and, while I re 
niained at Harrington, we had corresponded con 
Btantly on the subject of Instinct, one of the mos 
curious in its minute details and of the most inter 
esting in its bearings upon the philosophy of mind 
independent of its immediate connexion with theo 
logical speculations, but, it must at the same tim< 
be admitted, one of the most difficult, and upoi 
which the labours of philosophers have cast a ver] 
imperfect light. It was natural then that we shoulc 
renew these discussions when we afterwards met ii 
AVestmoreland. The weather being fine, we range( 
somewhat among the lake scenery, and by th< 
rivers and through the woods which vari^ate oui 
northern eountry. There was not much to tempi 
us in the aspect of public affairs, which, if no( 
gloomy for the country at large, was yet not ver3 
nattering for the liberal party, among whom th< 
single object seemed now to be the retention o 
office, and who might say with the Roman patric 
in the decline of £berty,-^^^ Nostris enim vitii 
non cssd aliquo, rempublicam verbo retinemu 
reapse vero jampridem amisimus/'^ Nor, indee 
on these matters was there a perfect agreemc 
between us two ; for while we augured as little 
vonrably the one as the other of our prospects, 
ascribed to di£^ent causes the condition of aff 
which gave rise to these forebodings : he, tra< 
it to the great natural weight and influence of 
Tories throughout the country, both in churcl 
state; I, relying more on the energies of aj 
proved and active people, provided the goverr 

♦ *' IJy OUT oirn misconduct, not by any calamity, 
we marf still hare the name of a free government, 
Mre Jo0t the retAity,** — Cic Frag, de Repv lib. ▼. 
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?d SO as to merit their support ; but lament- 
uo pains had been taken by them to show 
sriority of popular principles, or make the 
feel itself better off under their rule than 
uld have been under the adverse faction, 
perceived sufficiently plain indications tliat 
^on of the Court favour in this new reign 
lave the effect of lessening rather than pro- 
any popular tendencies which might still 
Altogether, therefore, tlie state of the com- 
1th was a subject less suited to engage our 
ition ; and we naturally dwelt little upon 
and unpleasing topics, as unsatisfactory, 
ry, and fleeting — ^^ ista quae nee percunctari 
lire sine molestid. possumus."* But upon 
Atters of permanent interest and universal 
nee, and which the follies or faults of men 
ot despoil of their dignity or deprive of 
lish, we loved to expatiate ; and coming to 
nd in the neighbouring river, found a con- 
seat where the discussion might be carried 
r the cool shade which the wood afforded 
an autumnal sun : " Here," said T, " we 
jume our Wiseton conversation." — " Ven- 
insulam est. II&c vero nihil est amoenius ; 
hoc quasi rosiro finditur Fibrenus, et divisus 
r in duas partes latera haec alluit, rapi- 
lilapsus cito in unum confluit, et tan turn 
titur quod satis sit modicae palsEStrse loci ; 
cto fanquam id habuerit operis ac muneris 
nobis efficeret sedem ad disputandum, statim 
:at in Lirem/'f — " Here," said I, " we may 

lings 'which we din neither inquire about nor hear 

vexation." — Cic. Acad. Queest lib. ii. 

e came to the island. Bat than this spot nothing 
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resume our Wiseton conversation ;" " si videtur 
considamus hie in umbr^, atque ad earn partem ser* 
monis ex quk egressi sumus revertamur."* 

A. Have you reconsidered my opinion, or rather 
the inclination of opinion, which I had last year, 
that it will be advisable, if not necessary, to begin 
with defining Instinct, in order that we may the 
more clearly understand what we are discussing ? 

B, I have indeed ; and I remain of my own, as 
of^en happens through obstinacy and unwillingness 
to give up a preconceived notion ; but here it is, I 
believe, from much reflection upon the subject, 
that I still regard the definition as rather the end 
of our inquiry than its commencement. Indeed, 
this may generally be observed of metaphysical, or 
rather psychological inquiries: they are not like 
those of the mathematician, who must begin by 
defining ; but that is because his definition is, in 
fact, a statement of part of the hypothesis in each 
proposition. Thus, whoever enunciates any pro- 
position respecting a property of the circle predi- 
cates that property of a figure whose radii are all 
equal ; and it is as if he began by saying, " Let 
there be a curve line, such that all the straight 
lines drawn from its points to another point within 

can be more agreeable ; for here the Fibrenus is split as by 
the prow of a vessel, and being divided into two equal 
branches, washes the sides ; then, after rapidly separating, 
it quicklv unites in one stream, embracing fpace enough of 
ground ror a moderate-sized place of exercise : after which, 
as if it only had the work and office of providing us with a 
seat for our discussion, it straightway falls into the Liris/' — 
Cic. de Leg. lib. ii. 

♦ ** If you please we may here sit down under this sliade, 
and revert to that part of our conversation from which we 
had departed.'* — Cic de Leg. lib. ii. 
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it are equal, then I say that the rectangles are 
equal, which, &c." The general definition only 
saves the trouble of repeating this assumption, as 
part of the hypothesis in each proposition. I3ut 
the nature of instinct, or of any other thing of 
which we discourse in psychology, is not the hypo- 
thesis we start from ; it is the goal or conclusion 
we are seeking to arrive at. Indeed, so it is in 
physical science also ; we do not begin, but end, 
by defining the qualities of bodies, or tlieir action 
on one another. 

A» I grant this. But if there be more things 
than one which men call by the same name, for 
example, of Instinct, must we not begin by ascer- 
taining what we mean by the word, in order to 
avoid confusion ? And this seems to bring on the 
necessity at least of some definition. 

JS. I agree that there must in this case be a 
definition ; but it is only a definition of terms, and 
does not imply our stating the nature of the thing 
defined : it only implies that we must understand 
wliat the thing is to which the given word applies, 
and, if two things go under the same name, that 
we should be agreed in the outset which of the two 
things we mean when we use the word ; perhaps, 
that we invest some second name, or give some 
qualifying addition to the given one, to express 
one of the two things, and keep the different mean- 
ings distinct. 

A. The best way will be that we should come 
to particulars— give an example or two : perhaps 
it may suffice to mention the different kinds of 
Instinct, if, which I take for granted you do not 
doubt, there be more things than one going under 
that name. 
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JB, Certainly ; and there can here be no diffi 
culty at all in our way; and, to show you hov 
little alarmed I am at defining, when it is elea] 
that I am only called upon to define a word, anc 
thereby make a distinct reference to a thing knowr 
or unknown in its own nature — not to pretenc 
giving an account of that nature — I will at onc( 
begin by both inventing names and defining theii 
meaning. There are some Instincts which may b< 
caMed physical, and others mental, in the anima 
system ; by physical I mean those actions or mo 
tions or states of body which are involuntary ; ai 
the action of the heart, and the peristaltic motiot 
of the bowels, over which, generally speaking, w( 
have no direct control by the operation of tin 
will — for I put out of view such rare instances 
almost monstrous, as Darwin has recorded of £ 
person who could suspend the pulsations of hif 
heart at pleasure, and another, still more rare, o1 
one who could, at will, mov« his bowels by acce- 
lerating the peristaltic action.* Even if all mer 
could acquire such control over those motions 
they would still be involuntary ; because thej 
could still be carried on wholly without our wil 
interfering, and without our minds necessarily 
having any knowledge whatever of them. So th< 
secretions are all performed involuntarily, and ma^ 
go on wholly without our knowledge ; we can afFec 
them as we can the involuntary motions of th< 
heart and fluids, indirectly, because the passion 
and feelings of the mind have always an effect upoi 
them ; but still they exist and proceed, the part 
perform their functions, and those functions serv 
the ends of their appointment, wholly independen 

♦ Zooiiomia. 
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of our will, or of any effort whatever on our j)art. 
We can affect them also immediately throug-h the 
influence of physical agents, voluntarily appiie<l as 
stimulants or sedatives, or the operation of volun- 
tary motion, as well as mediately by the power 
which the mind derives from its union with the 
body ; but they can go on of themselves, and, in 
all cases of healthy condition, go on better without 
any the least interruption on our part than with it. 
A. This is certain : my only doubt is wliether 
these can be justly or correctly termed instinctive 
operations at all. When I speak of Instinct, 1 
mean something very different ; namely, those vo- 
luntary movements, or that voluntary action of 
the mental faculties which is contradistinguished 
from reason. However, there is no harm, but 
much convenience, in beginning by defining and 
classifying, so as to leave on one side the physical 
and involuntary instincts — those things which may 
properly enough be called incidents of animal life, 
because there seems great diiBculty in drawing a 
line between such motions and actions and those 
which subsist in v^etables. 

JB. There does certainly appear to be this diffi- 
culty. I hardly see how any line can be drawn 
between the motions of the lowest species of animal, 
the mollusca for instance, and tiiose found in plants. 
There is in both organized form, a system of ves- 
sels, growth by extension not by apposition, a cir- 
culation of fluids and secretion of solids from those 
fluids, or of one fluid from another. There is also 
production of seed, and from the seed continuation 
of the species. But it is not only convenient that 
we should define in order to leave on one side what 
we are not to discuss, that it may not coufou\\d^\^x 
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inquiry ; the definition and classification may also 
carry us on, some little way, in our argument with 
respect to the other class of Instincts, Instinct 
properly so called, the Mental Instincts ; at least, 
it seems to furnish us at the very outset with an 
analogy. 

An I have a dread, at least a suspicion, of all 
analogies, and never more than when on the slip- 
pery heights of an obscure subject ; when we are 
as it were irUer apices of a metaphysical argument, 
and feeling, perhaps groping, our way in the dark 
or among the clouds. I then regard analogy as a 
dangerous light, a treacherous ignis fat uus. 

J5. It is even so, if we follow it beyond where 
we can see quite clear and find a firm footing. But 
all light is good, and the best way is not to despair, 
still less put out any glimmering we have, but 
rather to increase it by adding others, or make it 
available by using apt instruments. However, we 
are getting too metaphorical : only it is my com- 
fort that you began, and that I am led astray by 
one who (as you said in your inimitable letter to 
your Lancashire antagonist) is not one of " the 
eloquent people." But to return from where your 
poetical imagery led us — analogy may sometimes 
illustrate, and it may often lead to useful and strict 
inquiry, by suggesting matters for compaiison and 
investigation. 

A, Then what comparison do you make between 
the two kinds of Instinct ? or rather, as the question 
is of analogy, how do you state a relation of the 
mental Instinct, which we shall call Instinct simply 
if you please, similar to or identical with some re- 
lation of physical Instinct ? 

D. As thus — the physical Instincts are indepen- 
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dent of will, or mind altogether, though they never 
are found except where animal life and conse- 
quently mind exists ; but yet mind may influence 
them. Just so the mental Instincts are indepen- 
dent of reason altogether, though they are found 
in union with it and reason may influence them. 
It is a question if they are ever found without rea- 
son ; for that depends on our solution of the vexata 
qtuBstiOj " Whether the lower animals have reason 
at all or no?" Therefore, I will not say that here 
the analogy is complete, and will not afllirm that, 
as physical Instinct is never found without animal 
life, so mental Instinct is never foinid without 
reason ; but we may safely say that in this other 
respect the analogy is perfect, namely, that wtiere 
mental Instilict is found with reason it can act 
without reason, though reason may also interfere 
with it ; and in this respect, at least, reason seems 
to bear the same relation to mental Instinct which 
animal life bears to physical Instinct. We may go 
further, and add, that as in plants, where the mo- 
tions are without animal life, those motions are 
more perfect and more undisturbed, so if there be 
any animal wholly without reason, the operations 
of mental Instinct are the more regular and perfect ; 
and, in any animal wliatever, they are so in pro- 
portion as reason is dormant or inactive. 

A. It may be as you say ; but this will not carry 
us, as you seem to 'be aware, far on our road. 
However, it is well enough to remark it ; for we 
thus gain perhaps a clearer and more steady view 
of the relation between Reason and Instinct, always 
supposing that there is any warrant for treating 
the two as diflerent : because you are aware that 
some have considered them as identicaXx \. \si^»^\!l 
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not merely by denying that there is any specific 
difiference, any difference in kind, between our 
faculties and those of brutes — though this denial is 
of course involved in th^r doctrine — but by going 
a step further, and holding that what we call our 
Reason, and are so proud of, is merely a bundle of 
Instincts, as some have termed it — a more acute 
and perfect degree of Instinct. Smellie, in his 
entertaining work on the Philosophy of Natural 
History, holds this opinion. — That is a book, by the 
way, much less esteemed than it deserves, even as 
a collection of &cts and anecdotes ; but I also think 
the honest printer (for such he was) had a good 
deal of the philosopher in him. I suppose, as the 
well-educated printers in the foreign university 
towns, and some of our own Oxford men, used to 
be critics and scholars, from the atmosphere of the 
place, so your Edinburgh printer, when well bred, 
is a metaphysician. 

B. You are right as to Smellie at least, and I 
agree with you as to his book, though it is too 
long, and in parts loosely reasoned, as well as not 
over-accurate in his &cts, according to what I 
have heard from naturalists. But he was a man of 
considerable merit ; and lived a good deal in the 
literary and scientific circles of Edinburgh. I 
knew him, but slightly. He would have done 
much more had his habits been less convivial. But 
I rather fancy the somewhat pretending title of his 
book tended to make men disallow the merit which 
it unquestionably has. 

A, But what do you hold of the dogma in ques- 
tion, and of which he is perhaps the most round 
asserter? 

^» I entirely deny it ; nor do I conceive that 
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any part of the subject is more free from all doubt 
than this, unless indeed we come to the question of 
liberty and necessity, and resolve the whole into a 
mere dispute about terms. 

A. Liberty and necessity ! preserve us ! — I am 
taken by surprise. Why I had no idea that we 
could ever have got among those heights and 
clouds already — ^' wpart set on a hill retired," and 
reasoning on " free-will," like the gentry more 
acute than amiable, who held their metaphysical 
disputations there. 

JB. Don't be alarmed — but the subjects in one 
single point do certainly touch. What I mean is 
this : if you say that, when a man reasons, one idea 
suggests another, and that he must follow the train, 
and can no more avoid drawing his conclusion, 
when he compares two ideas, than a bird can avoid 
building its nest in a particular fashion, or a bee 
can help making hexagonal cells, then you seem 
doubtless to liken Reason with Instinct. But this 
is true only on the supposition that a man's mind 
is mechanical, and that his faculties are placed be- 
yond his control. Now, suppose it to be admitted 
that I cannot avoid drawing a certain conclusion 
from premises in mathematical matters — as that 
the three angles of a figure are equal to two right 
angles, if thai figure have those three angles only — 
I am under no such necessity in any question of 
moral or probable evidence ; and on a question like 
that different minds will differ, or the same mind 
at different times. Again, I am under no necessity 
— even if I admit that I have no choice on moral 
evidence — I am under no necessity of exercising 
my volition in one given way, unless indeed you deny 
that I have ever any free-will at all. If so, and if 
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you contend that, the same motives being presented 
to my volition in the same circumstances, I most 
needs choose the same course, you may also c(hd- 
tend that, the same circumstances being presented 
to my judgment in the same frame of the feelings, 
I must needs draw the same conclusion ; and this 
may seem to make out an identity of Reason with 
Instinct : but this is the dispute of liberty and ne- 
cessity which every man's consciousness and hourly 
experience decides in &,vour of liberty, except m 
so far as it is a mere dispute about terms. Bat I 
really do think that, allowing the question to be 
disposed of either way, there is a specific difference 
between Reason and Instinct : for, even upon the 
principle of necessity, suppose the man and the 
bee to be equally under the entire control of the 
premises in reasoning, and the circumstances or 
motives in willing, whatever it is that each does, 
be it the necessary consequence of the circum- 
stances or not, is different in the two cases. Sup- 
pose that if the bee reasoned she would be under 
the necessity of drawing the same conclusion, and 
that if she exercised an election, she could not 
avoid choosing one course, and that it is the same 
with the man — it still is not only not proved that 
the bee does reason or choose, while we know that 
the man does, but the contrary seems proved. 

A, How so? Were I to maintain the contrary 
I should deny that we have any such proof. How 
do you prove the negative proposition, that the bee 
does not reason and will ? 

JB. Observe, I do not say we have the proof of 
the n^;ative as clearly as we have of the affirmative. 
But, beginning with laying aside those actions of 
animals which are either ambiguous or are refer- 
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able properly to reason, and which, almost all phi- 
losophers allow, show a glimmering of reason ; and 
coufining ourselves to what are purely instinctive, 
as the bee forming a hexagon without knowing 
what it is, or why she forms it ; my proof of this 
not being reason, but something else, and some- 
thing not only differing from reason in degree but 
in kind, is from a comparison of the facts — an ex- 
amination of the phenomena in each case— in a 
word, from induction. I perceive a certain thing 
done by this insect, without any instruction, whicJi 
we could not do without much instruction. I sec 
her working most accurately without any expe- 
rience, in that which we could only be able to do 
by the expertness gathered from much experience. 
I see her doing certain things which are manifestly 
to produce an effect she can know nothing about, 
for example, making a cell and furnishing it with 
carpets and with liquid, fit to hold and to cherish 
safely a tender grub, she never having seen any 
grub, and knowing nothing of course about grubs, 
or that any grub is ever to come, or that any such 
use, perhaps any use at all, is ever to be made of 
the work she is about. Indeed, I see another in- 
sect, the solitary wasp, bring a given number of 
small grubs and deposit them in a hole which she 
has made, over her egg, just grubs enough to main- 
tain the worm that egg will produce when hatched 
-^and yet this wasp never saw an egg produce a 
worm — ^nor ever saw a worm — nay, is to be dead 
long before the worm can be in existence — and 
moreover she never has in any way tasted or used 
these grubs, or used the hole she made, except for 
the prospective benefit of the unknown worm she 
is never to see. In all these cases, then, the ani- 
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inal works positively without knowledge, and in 
the dark. She also works without designing any- 
thing, and yet she works to a certain defined and 
important purpose. Lastly, she woriu to a po^ 
fection in her way, and yet she works without anj 
teaching or experience. Now, in all this she difien 
entirely from man, who only works well, perhaps 
at all, after being taught — who works with know- 
ledge of what he is about — and who works, intend- 
ing and meaning, and, in a word, designing to do 
what he accomplishes. To all which may be added, 
though it is rather perhaps the consequence of this 
difference than a separate and substantive head of 
diversity, the animal works always uniformly and 
alike, and all his kind work alike — whereas no two 
men work alike, nor any man always, nay any two 
times alike. Of all this I cannot indeed be quite 
certain as I am of what passes within my own 
mind, because it is barely possible that the insect 
may have some plan or notion in her head im- 
planted as the intelligent faculties are : all I know 
is the extreme improbability of it being so ; and 
that I see &cts, as her necessary ignorance of the 
existence and nature of her worm, and her working 
without experience, and I know that if I did the 
same things I should be acting without having 
learnt mathematics, and should be planning in 
ignorance of unborn issue ; and I therefore draw 
my inference accordingly as to her proceedings. 

A, Come, come. Master B., I begin to surround 
you and drive you from your original position, 
maintained both now and last summer, about the 
impossibility of defining. Have you not as nearly 
as possible been furnishing a definition ? At least, 
are not the materials of definition brought together 
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dch you deprecated, and would have us reserve 

the last? 

S. Patience, good man — patience! What is 
is to what you have gone through? Fancy 
lurself once more in the House of Commons, on 
e Treasury bench, listening to — ■ 

A, God forbid I 

3, Or suppose yourself again in Downing 
^reet, with Drummond announcing a succession 
* seven deputations or of seventeen suitors. 

A. The bare possibility of it drives me wild, 
^hy, to convert you to the most absurd doctrine 

could fancy — to make you swallow all the 
oonomia whole, and believe tliat men derive their 
ive of waving lines and admiration of finely- 
loulded forms from the habit of the infant in 
indling his mother's bosom, or even to drive you 
ito a belief that the world was made by chance — 
ould be an easy task compared to the persuading 
tiy one suitor at any one of the offices that you 
ad any difficulty in giving him all he asks, or 
3nvincing any one of those seven deputations that 
lere exists in the world another body but itself. 

3, Or to convince any one man, who ever 
jked any one job to be done for him, that he had 
uy one motive in his mind but the public good, 
> which lie was sacrificing his private interest. 

remember M. [Melbourne] once drolly observ- 
ig, when I said no man could tell how base men 
re till he came into office, " On the contrary, I 
lever before had such an opinion of human virtue ; 
or I now find that no man ever drops the least 
dnt of any motive but disinterestedness and self- 
lenial — and all idea of gain, or advantage, is the 
mly thing that none seem ever to dream of." But' 
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now compose yourself to patience and discussion- 
take an extra pinch of snuff — ^walk about for ^n 
minutes, a distance of five yards and back, with 
your hands in your breeches' pockets, and then le- 
tum to the question with the same calmness witk 
which you would have listened to a man abusing 
you by the hour in Parliament, or with which yoo 
looked an hour ago, in the Castle fitrm, at tiK 
beast you had bred, and which by your complaoent 
aspect I saw you had sold pretty well. 

A, But, indeed, I sometuanes can't help fancying 
that it may be as well to take our observations 
upon Instinct from the operations and habits of 
such large animals as him you speak of — at least, 
not fix)m insects ; because it is possible that if we 
could see as accurately all the detail of the latter 
as we do of the former, much of the marvellous 
might disappear, and we might be as well able to 
account for their proceedings, which now seem to 
us so unintelligible, as we are to account for those 
of the greater animals, which are clumsy and 
cumbrous enough, and rather appear to proceed 
from an obscure glimmering of reason than from 
an inexplicable power g^ding them unconsciously 
to work with the perfection which we ascribe to 
the bee. In a word, might not the cells be found 
to have as many imperfections, as great deviations 
fix)m the true form, as any of the ox's operations 
have from perfect exactness, if either the bee were 
as largo as the ox, or our senses as acute as the 
bee's ? Has she not as great aberrations from the 
exact pattern in proportion to her own size and to 
the instruments, her feet and feelers, which she 
works with ? I throw this out as a matter very 
Bt to be settled in the outset, in order that our 
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own reasoning may not proceed upon gratuitous 
assumption. 

jB. For the sake of ascertaining how far the 
working is as perfect as it appears, I admit the 
importance of your observation ; but for nothing 
more. I deny that it affects the body of the 
argument at all ; because that depends in no degree 
upon the perfection of the work. Thus the pro- 
ceedings of the solitary wasp are just as good for 
my purpose as those of the bee. Nay, the in- 
stinctive operations of the greater animals furnish 
exactly the same materials for reasoning, though 
they may not be so striking. However, to the 
point of your comparison — you must keep in mind 
that we have applied the powers of the microscope 
to the operations of the bee. Now, without going 
to an instrument of the power of Torre's, which 
magnified the linear dimensions between 2000 and 
8000 times, and consequently the surface above 
6,000,000 of times, take the much more ordinary 
power of 400, which magnifies the surface 100,000- 
fold — nay, if you take a microscope of only a 
90-times magnifying power, you will see the work 
of the bee in a straight line, exactly as you do 
that of a man with the naked eye. But, I need 
liardly add that, if you only saw it a quarter as 
well, or with a glass that magnified 20 times, it 
would be enough : for then you would examine it 
as you do the beaver's with your naked eye. But,, 
further, all the difficulty you suggest proceeds 
upon a fallacy. The lines may not be exactly 
even which the bee forms ; the surfaces may have 
inequalities to the bee's eye though to our sight 
they seem plane ; and the angles, instead of being 
pointed, may be blunt or roundish : but the pro* 
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l)()rtioiis are the same ; the equality of the sides j^ 
maintained, and the angles are of the same sii^^. 
that is, the inclination of the planes is just — a 
other wonis, all the inequalities don't aiiect ti« 
proportions of the parts ; for they are common to 
each tiling" compareid M'ith another ; the axis run- 
ning through the inequalities (to speak moK 
rigorously) is in the true direction, and the jun^ 
tion of the two axes forms the angle of 60° as 
accurately as if there were no inequalities. Now, 
then, the bee places a plane in such a position) 
whatever l^e the roughness of its surface, tW 
its inclination to another plane is the true o« 
required. 

A. I suppose it is so ; but, at any rate, tfce 
solitary wasp carrying the grubs in proper number 
and ])Iacing them in the hole over the egg, or the 
bee placing her e^^ in the liquor at the bottom of 
the cell, and making that cell of the length to 
which the worm when hatched will grow — she 
having never seen either the worm or the chrysalis 
— is sufficient for our purpose. 

IB, Not to mention the operations of the wonn 
itself in spinning the cocoon, and making it pre- 
cisely the size required to line or carpet the cdl 
when expanded and applied to it — nay, the mo- 
tions of the chick in the e^^^ which always liegins 
at the same place, and moves itself on in the same 
direction, chipping away till it effects its own 
liberation — all of which must be prior to ex- 
perience, and M'ithout the possibility of teaching. 

A, You desired me last summer to examine, 
with a view to the same point, the ducklings 
hatched imder a hen, and then taking the water, 
without the possibility ot Yvex te^c\\\Tv^. They 
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^liave the form, web-feet, &c., which enables them 

-^o swim, and which a chicken has not. Their 

-manner of getting into the water I cannot say I 

well ascertained ; but it is certain enough that the 

hen's proper brood would not have got in, and 

probably she would have succeeded in preventing 

them, though she might not be able to keep the 

ducklings out. 

B. However, a more decisive case occurred to 
me afterwards: that of chickens hatched in the 
■ ~ Egyptian ovens. I have lately seen an intelligent 
^ ~ Bey and his aide-de-camp, wlio gave nie the v/liole 
^^ process ; and, as was to be expected, there is not 
the slightest difference between the conduct and 
"^' motions, and habits generally, of these chickens, 
"' and of such as are hatched and brought up by 
^- hens. This fact, as well as the working of the 
• *' chrysalis in spinning the cocoon, and of the chick 
~-^- in chipping with its bill-scale, renders it quite un- 
^'^ necessary to inquire whether or not the honey-bee 
■^ or social wasp work by instruction from other bees 
or wasps. That, however, appears to be impos- 
sible, when we consider that as many as 30,000 
young insects come from one nest, to teach whom 
there are not old ones anything like enough ; and 
to teach whom in a few hours, or even days, to 
■work as exactly as themselves seems wholly im- 
possible. The observation of cases where such 
teaching is impossible, as in the chrysalis and un- 
hatched chicken, at once removes all doubt, and 
precludes the possibility of supposing that the 
wasp's and the bee's architecture can be traditional, 
or handed down by teaching, from the first insects 
of the species that were created. Henceforward, 
therefore^ we must assume as part of the fe.ct that 
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the cells of the bee are made without any insti 
tion or any experience, and are as perfect at 1 
as they ever are; which, by the way, expli 
another peculiarity of instinct — that it never 
proves in the progress of time. The bee, 6 
years ago, made its cells as accurately, and 
wasp its paper as perfectly, as they now do. 

A. Let us advert to one thing more, and, 1 
ing settled it, the way may at least be said U 
cleared for the argument, perhaps somewhai 
progress even to be made in the inquiry, 
have been speaking of Instincts in the plural 
course you do not mean to be taken literally 
admitting more kinds of mental Instinct than < 

S, Certainly not ; any more than when spi 
ing of the mental j&culties I admit of more m: 
than one, or more parts than one of a single m 
This last form of speech has been so used, or ra 
abused, especially by the philosophers of 
Scottish school, accurate and strict as they for 
most part are, that they seem to treat the min 
divided into compartn\ents, and to represent 
faculties as so many members, like the parts of 
body. But it is one thing or being perceiv 
comparingj recollecting — not a being of p« 
whereof perception is one, reasoning another, 
recollection a third ; so Instinct is one and i 
visible, whatever we may hold it to be in 
nature, or from whatever origin we may deriv 
This thing, or being, is variously applied, 
operates variously. There are not different 
stincts, as of building, of collecting food for fu 
worms, of emigrating to better climates — but 
Instinct, whicli is vaiiously employed or direc 
I agree with you, however, that we have now c 
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something more than merely clearing away the 
Ip-ound. We have taken a first step, or, if you 
will, laid a foundation. We have asccrtainccJ the 
peculiar or distinctive quality of Instinct, and that 
Avhich distinguishes it from lleason. It acts with- 
out teaching, either from others, that is, instruction, 
or from the animal itself, that is, experience. 
^This is generally given as the definition or descrip- 
tion of Instinct. But we have added another 
peculiarity, which seems also a necessar}- part of 
the description — it acts without knowledge of con- 
sequences — it acts blindly, and accomplishes a 
purpose of which the animal is ignorant. 

A. I pause here and doubt of this addition. I 
perfectly admit the fact that it produces an effect, 
manifestly the object of its operation, and yet 
without knowing it, consequently witliout intend- 
ing it or designing it. But there seems reason to 
think that it always intends to produce some one 
effect, and does produce it— that it has some one 
purpose, and accomplishes it, and so designs some- 
thing which it does. Thus animals are impelled 
".. by hunger to eat; their eating produces chyle, 
:' ' blood, and all that is secreted from the blood ; vet 
J they had no design to promote their own growth 
*" and preserve their own life. At least they ate 
";. long before they had any such design or any know- 
r/ ledge that such would be the consequence of 
\^. gratifying hunger. So of continuing their species. 
; May not the solitary wasp, for instance, have its 
organs and its senses so constructed as to receive 
cin immediate gratification from collecting and 
burying grubs? If so, her knowledge extended 
to one, the first, event, and she had the design in 
view of producing this event; though wholly 
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ignorant of any subsequent event. The desire of 
the first event, the fact of that event being a 
gratification to the insect, was the nieaus taken bj 
the Creator of the insect for making her do thtt 
which was to produce the important coiuequenee^ 
forming the r^ object in view, though ooncealed 
from tlie animal. Thus we may conceive that the 
insect is endowed with an appetite for carrying 
grubs, and that this is so adjusted in point of in- 
tensity as to be satiated when just so many gnibft 
are transported as will feed the next seasoo'f 
worm, which is endowed \^ith the desire to eat 
these grubs, rejected as food by the parent insect 
So the wasp's senses may make the flavour, or the 
smell (for that seems all she enjoys), of a living 
caterpillar more grateful than of a d^ui one ; and 
hence she takes those that will keep sweet till her 
own grub is hatched. 

B, I do not deny the possibility of all this; 
although there seems something gratuitous in it, 
and we possibly never can know the truth by any 
observations or experiments. I shall presently 
show why I do not think it would entitle us to 
erase this ignorance of what you would call the 
second event, or the object of the secondary design, 
from our list of tlie characteristics of Instinct. But 
in the meantime I will mention what occurs to me 
on your objection in point of fact. The instant 
that a solitary wasp is hatched, or a bee can fly, 
away they go to the spot where the caterpillars or 
tlie wax-yielding substances are to be found. What 
guides them through the air to things tliey cannot 
descry or do not know the use of? 

A, It costs me no more to suppose that there is 
some smell or other sensation to guide them — some 
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>dour, for example, which penetrates the air, and 
)eing grate^l to them makes them desire to ap- 
proach the odoriferous body. Thus the bee smells 
:he nectary of flowers ; she flies to them, she sips, 
uid the wax is secreted in her stomach. I grant 
you that I have more difficulty with her operation 
in using it. 

JB. You clearly have ; for what should be the 
special gratification of that? We are admitting 
tkat she has no kind of knowledge that the cell is 
to be used in hatching and rearing the brood, any 
more than that an hexagonal figure, with a certain 
inclination of its rhomboidal bottom, is to enable 
her and her associates to employ the space and the 
wax in the way of all others most economical of 
room and work and materials ; and so as just to 
accommodate the size of the unknown and unseen 
worm, chrysalis, or young bee, and no more — and 
also to suit its form. 

A, I think I coold suppose also in this case that 
her desire of action — her love of motion — is grati- 
fied by the operation, and is satiated by continuing 
that motion to a certain extent, where she stops. 

JB. But allowing your right to make all these 
mppositions equally gratuitous, one after another, 
md to extend them as the argument proceeds, and 
:o relieve the pressure as the fact pinches— see 
^hat it is that you must assume. The comb is 
constructed thus. Wax-making bees bring a small 
mass of this material and place it vertically to the 
plane from which the comb is to hang down. 
Then other bees begin to excavate, one on one 
side, another on the other, and they work with 
Buch perfect nicety, as never to penetrate through 
tlie thin layer of wax; also so equally that the 



36 IN8TIKCT. 

plate is of equal thickness all throughout, its sat' 
iaces being parallel. You must, therefore, sofi* 
pose some repugnance at once to a plate ever n 
little thicker, and to one ever so little thinner tbn 
the plate's given thickness. Indeed, thb siippon- 
tion, which some naturalists have made, is wholly 
unsatisfactory, and shows no accurate regard to the 
facts any more than their notion (a most crude one) 
that the hexagon cells arise from so many ovlindoi 
pressing on each other. The supposed instinct nol 
to perforate wax, but to draw back when they cobw 
to a given thickness, is inconsistent with the ftct; 
for the original plate they work on is uneven and 
of different thicknesses on both sides, and there is 
no bee in the world that ever made cylindrical celk 
Ruber has distinctly shown, from having observed 
them at their work, that they make them in quite 
another way ; nor indeed, if they did, could any 
pressure ever produce hexagons, and far less rhoinh 
boidal plates. The wax-worker's bringing plata 
of a given thickness is also wholly incapable of 
accounting for the angles, that is, the inclination 
of the plates — for supposing the bee to make a 
groove (as she does), and suppose she has some 
means of bisecting its arc by two chords, this only, 
witli the thickness of the cake, would determine 
the depth of the rhomboid, and that can be easily 
shown not to be the rhomboid actually made. Siie 
therefore makes angles wholly independent of the 
thickness, not to mention that were we to adniit 
that the cake's thickness governs the whole, we do 
not solve the problem ; the difficulty is only re- 
moved a step ; for then how is that exact thickneif 
obtained ? But this will not do even to that ex« 
tent; a great deal more is done by the bee, and a 



TACTS. 37 

at deal more must be supposed to make it con- 
vable that she has aoy immediate or primary 
^ntion. She works so that the rhomboidal plate 
y have one particular diameter and no other, 
I always the same length, and that its four angles 
y be aiways the same, the opposite ones equal to 
"h. other, but each two of different quantity from 
) other two ; and then she inclines the plates at 
en angles to one another. Why is there such a 
itiiication to the bee in a strai^t line — in a 
edght line at right angles to a plane — in rhom- 
idBh—in rhomboids with certain angles— any more 
in in lines or planes inclining at other angles to 
3 another ? Why is the bee, after working for 
[f a quarter of a line in one direction, to go on, 
1 not take delight in a change of direction ? If 
i goes on, why is she to be pleased with stopping 
one particular point ? Nay, why is each bee to 
:e delight in its own little part of the combined 
sration ? Why is each to derive pleasure from 
Jig exactly as much as is wanted, and in the 
action wanted, in order that when added to what 
lers have before done, and increased by wha* 
lers are afterwards to do, a given effect, wholly 
known to her and to all the rest, her coadjutors, 
y be produced ? 

A. It certainly is difficult to say. I can barely 
agine the different bees so formed that some in- 
3licable gratification may be the consequence of 
iving in one line, and making one angle, and that 
f other line or angle whatever may be disagree- 
le to them. The concert in the operation of 
imals seems to increase this difficulty much, 
rays supposing there is real concert without any 
langement, communication, or knowkd^. '^^ 

c 
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man ever acted so as to make his operations chi 
in with another's, unless he either had previ 
concert with that other, or both acted under a a 
mon superior, and obeyed his direction ; and tl 
the joint operation was that of this superior. ] 
suppose a man were compelled by some feeling 
could not account for, and did not at all understa 
to go at a given time, to a certain place, and vt 
such speed as to arrive there at a given mom€ 
and were to find another just arrived there, v 
came to meet him without the formejr previou 
knowing of this, — we should have a case similai 
that of animals acting in concert, supposing th 
to do so. There is, however, some doubt of this 
to the bees ; for Huber has said that they all 
in succession rather than co-operate contempo 
neously. 

J9. I really can see no difierence that thb ma 
in the argument as to concert. One bee brings v 
and does not sculpture ; another sculptures and d 
not bring wax ; but the wax-worker brings jusi 
much as the sculpturing bee wants, and at the v< 
time she wants it ; also, one works on the face, i 
another on the back of the same rhomboidal pla 
and all so work as never to interfere with or joi 
one another, which is the perfection of concert, 2 
can only among men be effected by discipline, wh 
refers the whole of the different purposes to < 
superintendent, and makes his unity of design 
guiding rule and impulse, because concert amc 
the difl^rent agents is otherwise unattainable. 1 
I own I can see no greater difficulty thrown in < 
way by concert than by blind agency — suppos: 
it blind as to both the events, and not merely bl 
as to the secondary conse(\ueace — and your sup; 
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sition of a first event known and designed, the 
secondary being hidden from the animal, would, I 
think, account for a case of concert, as much as for 
any other operation ; for your hypothesis of sensa- 
tions and impulses would apply to concert. You 
might say that each bee was induced by the grati- 
fication of doing a certain thing, to take a certain 
line at such a time ; that what it did should answer 
to what some other bee was by the like means in- 
duced to do at the same time. I see no difference 
la the two applications of this hypothesis. 

A, I rathCT think the time makes some difference ; 
at least in rendering an addition to the hypothesb 
necessary. For though the gratification of bring- 
ing the caterpillars to its nest will account for the 
solitary wasp doing what is also to serve the pur- 
pose of feeding its young next season, something 
piore is required than this motive to make one bee 
act in concert with another ; it is necessary that 
there should be a gratification, not only in doing 
the thing required, but in doing it at the very mo- 
ment required ; so that both bees must be supposed 
to feel at the very same instant of time the desire 
of the gratification in question, and yet without any 
poncert or communication. I hardly see how my 
supposition of sensations and pleasures or pains will 
explain this. 

B, I all along have seen the greatest difRculty 
in your explanation ; but does this consideration of 
time increase it materially ?— K)r rather, is it not in 
all cases part of the riddle which instinctive opera- 
tions present to us ? Thus the solitary wasp acts, 
that is, according to your hypothesis, feels the given 
sensation or derives the supposed gratification at 
such precise time that her acting upon it will suit 

c2 
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the time required for the birth and growth of die 
worm. The bird breeds, — but before laying her 
eggs, and without any knowledge when she is to 
lay them, makes her nest, and it is ready at the 
very time required. Therefore she feels the desire 
of nest-making at the proper moment. I will 
admit, however, that there is something still more 
extraordinary in two separate and independent in* 
sects feeling the same impulse at the same moment ; 
and the dfficulty is incalculably augmented, if 
twenty or thirty insects all have the impulse sepa- 
rately, but all at once, so as to act togetiier. In- 
deed, I cannot help regarding your solution as not 
only a gratuitous hypothesis, for that it must needs 
be from the nature of the thing, but one hardly 
conceivable, and in truth as difficult to suppose 
possible as any other thing which we can fancy in 
order to explain the phenomenon — ^for instance, 
some invisible power or influence acting upon the 
animal, or upon the different animals at once. 
This is not at all more gratuitous, and it more 
easily explains the phenomenon. 

A. Consider if there is really any such essential 
diflerence between the case of instinct which we 
have been considering, and any of the best known 
operations of men, as well as animals, where we 
are not wont to speak of instinct at all. Thus 
men eat from hunger, which they intend to satisfy ; 
but the consequential effect, not intended, is chyli- 
fication, sanguification, secretion, and growth or 
sustentation of the body, as well as the effect in- 
tended, and immediately produced, of satisfying 
hunger. The mother eats things which sati^ 
her appetite, and that is all she cares for; but 
those things also produce milk, which nourishes 
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lier infant, and that she never thought of. The 
time is also suited by the feeling. The hunger 
gives the supply when the system wants it ; the 
eating produces the milk when the infant requires 
it. How does this <li£Ssr from the other case ? 

jB. Much every way. The difference is wide 
and marked. In the cases you put, the mental in- 
stinct is confined to produce the efiect intended ; 
and having produced it, the mind stops there and 
does nothing more. The powers of matter, its 
physical qusiities, set in motion, do the rest, of 
course beyond our direct control, and unaided by 
us as unknown to us. But in the case of Instinct 
the mind performs both parts — both the things 
which it knows and intends, and the thing which 
it neither knows nor intends. The mother eats — 
nature produces the milk without the least action 
of hers. But the bee not only gratifies herself (if 
that is the cause of her architecture) by the struc- 
ture of the cell, but by her art, by her work, she 
does the other thing also, that of providing a lodg- 
ing for her young. It is as if the mother in your 
supposed case were both to eat intentionally for 
satisfying her hunger, and at the same time, with- 
out knowing or intending it, were to make milk 
by some process of internal churning. It is as if 
in eating we at onoe chewed and swallowed, and 
also with our tongue or teeth or fingers made 
chyme, and then chyle, and then blood. It is as if 
the animal in pairing both gratified his sexual pas- 
sion and voluntarily made the young by some pro- 
cess of manipulation, though without knowing what 
he was about, or intending to do it. 

A. You must here distinguish a little, or rather 
you must take into your account a point ofresem- 
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blance which you are passing over. How can ai 
one even acting with design affect matter in fkshioi 
ing it or moulding it, except by availing himself 
the powers, mechanical or chemical, belonging 
matter ? If I distil, it is by availing myself of tl 
process of fermentation and of evaporation, and 
condensation. If I sow and reap, it is by avaUh 
myself of the prolific powers of heat and moistu 
in the process of vegetation. So even in process 
where I seem to do more and nature to do less ; 
I build, or carve, or weave, it is by availing myw 
of the qualities of cohesion and gravitation, and 
the powers of the wedge in hewing, or of friction 
polishing. Do not the animals who eat, the m 
thers who give suck after eating and thereby seen 
ing milk, in like manner do part themselves, and 
to the rest avail themselves of the powers of natu 
in chylification, sanguification, and secretion ? Yi 
perceive how much more nearly akin the cases a 
than you have stated. 

J9. I am well aware of it ; indeed, we are n< 
coming nearly into the controversy about prodv 
tive labour, which you and I have often amus 
ourselves with as political economists ; when I ha 
always held that it was a far less easy thing th 
those who discussed the metaphysical parts of ti 
science supposed, to draw the line between prodi 
tive and unproductive labour, either by includi 
manufactures or only commerce in the latter — a 
agriculture alone or with manufactures in the f 
mer, the productive class. Be it so : I am conte 
if there be as marked a distinction here as betwc 
the labour which produces or moulds matter int( 
new substance, and that which only exchanges ( 
thing for another ; or defends the community. 
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administers justice among its members. But, in 
truth, we have, in our present argument, a specific 
difference, admitting all that you have urged, as to 
the affections and properties of matter being used 
by the animal in both processes. The great and 
broad difference is this. In the one case, as in the 
wasp carrying the caterpillar to its nest, which she 
does and means to do, or, if you will, gratifying 
her senses with the carrying, whatever instruments 
she works with, she does the thing knowingly and 
intentionally ; she does it by means of g^vitation 
and cohesion, but still it is she, her action, her will, 
her mind that does it. In the other case, that of 
leaving the caterpillar in the nest for months, she 
has done ; she quits the work ; nothing she does is 
at all conducive to the operation then performed 
by nature ; but what she did was all that could be 
done excepting by nature. So the mother eats the 
galactigenous matter, and then has done ; nature 
does all the rest. But there is this material dif- 
ference in what the bee or the wasp does, — that she 
finishes the whole operation voluntarily ; it is as if 
the mother were not only to become gravid, but to 
prepare the child's clothes and habitation herself, 
and yet to do this without knowing what she was 
about, and while she intended to do, and thought 
she was only doing, some perfectly different thing. 
If, indeed, you put the case of a person ploughing 
and sowing for the purpose of strengthening his 
limbs or amusing himself, and not meaning any- 
thing to grow, and also ignorant that anything will 
grow, and yet choosing the seed which will grow, 
and sowing it at the right time to make it grow — 
then you merely put the case of Instinct in other 
words ; and the one thing will be as difficult to 
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cillate ; all these things are the direct and unin- 
terrupted agency of the property which the Deity 
has impressed on matter at its creation ; perhaps, 
of the laws which His power perpetually main- 
tains.- But they are wholly unconnected with any 
animal workmanship of any kind ; they have no 
subordinate mind to guide them ; nor can any act 
of ours, or of any animal, affect them. On the 
contrary, in all our operations we must conform to 
them. 

A, Unquestionably it is so ; and this is the dis- 
tinction, and the broad one. But then .it follows 
from the preceding deductions, that we must con- 
sider in the works of Instinct the animal acting as 
an agent, though ignorantly and unintentionally, — 
a tool or instrument blindly used to do a certain 
thing without its own knowledge or design ; and 
the tool being a living thing, the mind is the in- 
strument In the case of matter, the matter is the 
instrument blindly serving the purpose by obeying 
the physical law. In our case the mind is the in- 
strument, and obe}'s the mental law as perfectly 
and as blindly. 

B, There is one thing, however, always to be 
considered. We have hitherto beai viewing In- 
stinct alone, and arguing as if animals always acted 
by it, and never otherwise. Now this is quite 
impossible, at least in the s^ise in which we have 
taken the word Instinct. There may be some 
doubt if we are right in so limiting the term, 
though I have a very clear opinion that we are. 
Pialey and all or almost all others define Instinct 
to be a disposition or acting prior to experience, 
and indqi^ident of instruction. But among other 

objections^ there is this one to the definition, that 
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it amounts to saying ^' an acting without know- 
ledge," and yet does not say it. There may be no 
experience, and yet no Instinct, e. g.^ we may act 
on the information of others — but then what shall 
be said of the information given by reasoning ; that 
is, by our inferences from our own thoughts ? This 
is plainly not instruction. Is it experience ? If 
so, the definition seems only to say, that Instinct is 
anything that is not reason, in other words, that 
Instinct is Instinct. But I apprehend, when we 
speak of instinctive operations we always have an 
eye to some end which is blindly served by the 
act — some act done by the animal, in which he 
does what he does not mean, and in doing which 
he is a blind instrument. 

A, How is it when we speak of instinctive de- 
sires? 

JB, I should say we then mean something differ- 
ent from merely animal or natural desires, for that 
would make every thing instinctive. We mean 
desires which are subservient to some purpose to- 
wards which they move: some end beyond the 
doing the act seems always involved in our notion 
of Instinct. We do not call mere moving, yawn- 
ing, stretching, instinctive ; and when we speak of 
sucking or eating, and the desire or power to suck 
or eat, as instinctive, it is surely with a regard to 
the subserviency of those operations to support life 
that we so term them. If they did nothing for 
our frame, we might call them natural, hardly 
instinctive. 

A. But be this as it may, no one can doubt that 
animals, if we allow them to have these Instincts, 
and to act for ends unknown to themselves, have 
other actions of a kind resembling our own, and 
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quite difitingnishable frc^ii whtt we have been 
oEilling Instinets ; therefore it signifies litde whether 
or not we are right in giving the name to actions 
aoeomplishing undesigned and unknown purposes, 
provided we keep that definition in view. These 
animals also have other actions, where they both 
know and intoid and aocompliah their definite 
object. 

J9. Undoubtedly, tiiey have many such in which 
their operations of mind and body cannot be dis- 
tinguished from our own. Now whether these are 
under the guidance of faculties Hke ours ; whether 
they have reason; whether they have Acuities 
difiering from our own in kind, or only in degree 
— we need not at present stop to inquire. It is 
quite enough for us that they have two kinds of 
operations, one which we agree to call Instinctive, 
distinguished by the ignorance of the object and 
want of intention ; the other both knowingly and 
intentionally done : so man, acting almost alwa3^ 
rationally, also acts in some rare cases uninten-^ 
tionally — chiefly in early in&ncy. 

A, There may be instinctive acts with know- 
ledge, and tiiere may be acts not instinctive with- 
out knowledge. Does not this break in upon the 
definition which excludes knowledge as well as 
design ? Many parts of human conduct seem to 
be guided by Instinct, and yet with knowledge. 

B, This would no doubt overturn the definition, 
provided it be clear that ^'knowledge" and the 
'' presence of knowledge^* are here used in the 
same sense as in that definitioB. But we must 
make a distinction. There is a knowledge of 
some end or object in view, and a knowledge of the 
means whereby that end or object is to be attained ; 
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in other words, of the mode of operaHng—of tlie 
process. There is also a distinction to be taken 
between instinctive desires and instinctive opera- 
tions. The objection you have now made refers to 
the former— to desires ; the latter, tlic operations, 
are chiefly referable to the great question respect- 
ing the controlling mind, or actual interposition 
of the Deity, to which we are approaching ; but it 
also refers, in some measure, to the objection wliich 
you raise. KnowMge of consequence comes 
within the description of objecst or end ; and if 
there be no intention to attain an end actually 
pursued, there can be no knowledge of it ; and 
conversely, if there be no knowledge of it, there 
can be no intention to attain it. Take any in- 
stance of what you call human instinct, as hunger, 
or the sexual passion — these are desires, and their 
gratification may be pursued without any know- 
ledge of, and consequently without any view to, 
the consequences of making chyle and blood to 
fiupport the individual, or ofikpring to continue the 
race. As far as the mere gratification of the 
defdre or supplying of the want goes, we may be 
said both to know what we are doing and to intend 
or mean to do it. We are attracted by our senses, 
that is, by the efiect of our senses on our minds, 
to do certain things ; and this is called instinctive 
acting, — I apprehend incorrectly. It is natural 
desire, but why instinctive? When we say In- 
stinct, do we not mean something beyond this? 
I>esire8 may be subservient to Instincts ; but are 
they all we mean by Instinct ? They may lead to 
the attainment of a certain end ; they may be the 
way in which Instincts operate: but are they 
themselves Instincts? If two foods are presented 
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to an animal, a man for example, who kno\T8 
nothing of either ; and he is impelled, without 
knowing why, to take the one and reject the other, 
and the one is wholesome and the other a poison ; 
we at once call this the operation of instinct, 
which some define to be knowledge without in- 
struction or experience, but which I have wished 
rather to call mental action without knowledge, or 
at least independent of knowledge. So in Gralen's 
beautiful experiment on the kid just born, having 
been taken out of the mother, and which of course 
had never sucked, when, upon many shallow pans 
with different liquids being placed near it, the 
animal preferred at once the pan containing goat's 
milk. If the reason for the preference is some 
greater gratification of the senses, or that the one 
food is pleasing, for instance, in smell frag^rant, 
and the other ofiensive, this may be the mode 
taken by nature to make Instinct operate according 
to your former hypothesis, which we have been 
discussing at large ; and we certainly cannot tell 
that such may not, in all cases, be the mode taken 
by nature for working to the same end. It seems, 
however, eminently unlikely that the whole opera- 
tions of bees, for example, should be owing to the 
pleasure their senses receive from one particular 
form and proportion alone, and a repugnance to all 
others, because of their being disagreeable to those 
senses. But do we not, in all cases, mean, by 
using the word Instinct, to point out the unknown 
connexion between the thing done and somethinff 
else of which the animal — the agent — ^is not aware r 
I grant you that we speak of Instinct of hunger 
and Instinct of sex ; but is not this only a way 
of saying, and do we not mean, merely desire (H 
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9^ food or sex, the gratification of wliich is a natural 
t' propensity, and known and felt by us to be such ? 
br Tiius it is an Instinct which makes animals pro- 
■ pagate their kind while they merely mean to 
J g^tify their passions, and which enables them to 
prepare a nest, and have it quite ready at the very 
time they are to want it for laying their eggs in. 
We always seem to have the motive, the end, and 
the blind instrumentality in our view when we 
speak correctly of Instinct. I may intend to do a 
thing, and know both the object in view and that 
portion of the operation or process which depends 
on me — e. g., to eat for the purpose of making 
chyle. My ignorance of that process, with which 
I have nothing to do, would not make the operation 
of mine be called an Instinct. Indeed, even if I 
eat to satisfy hunger, without any design of sup- 
porting the system, this act is not instinctive, 
except in so &r as doing and meaning one thing, I 
am doing another thing ignorantly and uninten- 
tionally. 

A. I think we have got as fiir as we can in these 
preliminary discussions and observations of Facts, 
and may now proceed to Theorize and infer. 

S» However, we are come, or coming, to a 
part of the subject where we should be among our 
books ; for we shall now have to look at them in 
proceeding further. At least, it is as well we 
should olMerve what has been held on this matter 
by philosophers. So we had better adjourn for the 
present; and resume our conversation in the 
library, if indeed you, who are accustomed to 
Althorp and Spencer House, can condescend to 
call anything in this part of the world by that 
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name. We commonly, from feeling this modesty, 
name it the Book-room. I 

A, And I dare swear, also from your love off 
the Saxon idiom. 

B. Possibly ; though I would that our good oU 
English never suffered more havoc than by calling 
Book-rooms Libraries. I expect to outlive it, as 
Serjeant Maynard said he had nearly done the law, 
with the lawyers. 
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INSTINCT.— (TfflBOBT.) 

Having thus far carried on our discussion in the 
open air, we removed, towards the afternoon, to 
the library — '< cum satis ambulatum videretur, 
turn in bibliothecSl assedimus '"" — and there con- 
veniently pursued the subject, which greatly inter- 
^ted us both. 

S. The manifest difference between Instinct 
and Reason which we have been observing, and its 
i^^lar and constant action, always the same, and 
never in^roved, but never different, indeed ap- 
parently incapable of improvement, was probably 
the consideration which induced Descartes to 
consider animals as machines. 

^. I am aware that this is commonly said of 
liim. But I know not how that great man could 
really have held so untenable « position. Did he 
really consider them as mechanical contrivances — 
as mere physical substances, without anything 
answering to what we call Mind ? 

S, He is always so represented ; but when you 
examine his own statement closely, you really find 
that this is an exaggeration, and that his doctrine 

* ^ When we thought ve had walked long enough, we 
took oar seats in the hbrary/* — Cic. de Div. iL 
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differs not very much from that commonly rec 
As has oilteu times happened to others, his 
ments are rather taken from the statement oi 
by those who were controverting them, thai 
his own words, 

A. Where are they to be found ? 

S, Look here — you have them in the 
treatise on Method, the introduction to his 
on Dioptrics and Meteors. He dwells on 
having no gift of speech, which yet require 
little reason, he says ; and therefore he con 
not that they are less rational than man, 
plane esse rationis expertia." * Thus far no 
can exist ; he only gives a very common o 
on the subject, though an opinion controvert 
some, as I shall hereafter ask you to discuss : 
forms a head distinct from our present in 
But a little way further on he proceeds to 
trate his position in a manner which has give 
to the notion in question. "They do many \ 
even better than ourselves,*' he says, " bu 
does not prove them to be endowed with r< 
for this would prove them to have more i 
than we have, and that they should excel us 
other things also — but it rather proves them 
void of reason, and that nature acts in the 
cording to the disposition of their members, 
see a clock, which is only composed of wheel 

♦ De Methodo, 36. — ** Istud antem non tantum i 
brata minore vi pollere qoam homines, sed ilia pla 
rationis expertia. Videmus enim exigu& admodoi] 
esse ad loquendum." 

(Of Method, 36.—*' But that not only indicates that 
have less power than men ; it also proves them to be -• 
reason. For we see that very little reason is requi 
enable men to speak.") 
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weights, can measure time better than we can with 
all our skill.'* He goes on to show that the in- 
terests of virtue are greatly injured by the belief, 
not that brutes have souls, but that they have souls 
like our own — "brutorum animam ejusdem esse 
cum nostril naturae/' — and that therefore we have 
nothing more to hope or fear in a future state than 
flies or ants ; whereas he had shown our souls to be 
by their nature independent of the body, and there- 
fore not mortal like and with it. All this you 
perceive is anything rather than the doctrine that 
brutes are mere machines. 

A, But where do you find the adversary's re- 
presentation of it which you mentioned ? 

J9. Here, in this other and very curious volume, 
containing his Correspondence with many learned 
persons, and some less learned, as Christina, Queen 
of Sweden, and our Princess Elizabeth, the Elec- 
tress Palatine and stock of our present Royal 
family, to whom he writes, among other letters, 
yne on her brother Charles the First's execution — 
which, to console her, he praises as more glorious 
than an ordinary death — " pulchrior, felicior, et 
dulcior."* 

A, Does the Princess enter on the question of 
animals ? 

JB. No ; she seems to have been ailing with 
fever, and having been light-headed, she applies to 
the philosopher to explain to her how in the night 
she felt an irresistible desire to make verses : this 
he courteously explains (after saying it reminded 
him of a similar anecdote related by Plato, of 
Socrates), that it is owing to the agitation of the 
animal spirits, which in weak brains produces 
* " Finer, happier^ sweeter." — Epist. Pars I., Ep. xxvii. 
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madness, but in strong ones only a genial warmth, 
leading to poesy, and thereupon he holds her 
Serene Highness's case to be " ingenii Bolidioris et 
sublimioris indicium."* 

A, Upon my word, I shall begin to think i 
person who could thus theorize as well as flatter 
about animal spirits and Serene Highnesses, yna 
capable of shutting his eyes to the most ordinaiy 
facts, and believing brutes to be machines. 

S. Do not undervalue this great man : he is the 
true author of all the modem discoveries in mathe- 
matics. He made the greatest step that ever man 
made since the discovery of algebra, which is lost 
in the obscurity of remote ages : I mean his appli- 
cation of algebra to geometry, the source of all 
that is most valuable and sublime in the stricter 
sciences and in natural philosophy. But assuredly 
his physical and psychologic»il speculations are 
much less happy ; although it was no mean £i,me to 
be the author of a treatise, the answer to which was 
the first work ever composed by man — Newton's 
Principia. But I was coming to the controversf 
on Instinct. An ingenious clergyman of Cam- 
bridge, Henry More, objected to the doctrine of 
the great philosopher, as laid down in that treatise 
to, which we have been referring, on Method; and 
he began by describing the doctrine as denying 
sense and life to brutes. He speaks of Descartes'i 
genius, ^< chalybis instar rigidum et crudele, quod 
uno quasi ictu omnium ferme animantium genus 
vlt& ausit sensdque spoliare in marmora atque 
machinas vertendo.^t "^^i^ ^^ repeats in various 

♦ " The proof of a more solid and more lofty imdcr- 
standing." 
f ** Rigid and heartletn like steel, which, as by a single 
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ways, and argues against, as the doctrine of Des- 
cartes. 

-4. Nothing in what we have read out of Des- 
cartes' own writings justifies this. Is there any 
other passage to which More can allude ? 

S. He refers expressly to the passage in the 
^^ Tractatus de Methodo," and discusses the argu- 
ment there given from the want of speech. But 
there remains a letter of Descartes to a certain 
great personage (ad Mi^natem quendam), in which 
. he repeats the doctrine of the treatise at somewhat 
* greater length, but using the same comparison of a 
clock, and using it as a comparison. His whole 
.. contention is, that they, the brutes, have not reason 
L like us, which he terms sometimes " intellect," or 
«_ thought — "intellectum vel cogitationem." But 
!^ that he means reason, and does not mean to assert 
^ that brutes are machines, seems plain from this, 
]^^ that in the same passage he allows them natural 
2- : cunning, or craft, as well as strength — " imo et puto 
-> nonnullos (animantes) esse posse quae naturalibus 
TV.- ^tutiis instructse sunt quibus homines etiam astu- 
7j tissimos decipiant/'* This is anything rather than 
.^ describing them as mere maehines.f 

^ %troke, can deprive almost all animals of life and sensation, 
i ^ming tiiem into marbles and machines." — Epist Pars I., 
^p. Ixvi. 

* " Nay, I also think there may exist some brates en- 
<iiowed with natural canning to deceive the most cunning of 
^nen." — Episi Pars I., p. 107. 

f He anerwards, in the same letter, says, that although 

>>rate8 do nothing to show they can think, vet it may by 

«ome be supposed that as they have limbs Ukc our own, so 

thought ^oogitatio) may be joined with those limbs, as we 

know it IS with oar own, although in them the thinking 

principle (cogitatio) may be less perfect than in us. " Ad 

quod," says he^ ** nihil est quod respondeam nisi quod si Ula 
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capable of imitation, of learning, and of much cun- 
ning — and a body animated by a mind ? To speak 
of sensation as depending upon the corporeal 
organs is either unintelligible or it is a begging of 
the question, and the very same definition might be 
given of our own sensation — nay, is giyen of it bjr 
the materialists, who hold our mind to be the men 
result of a physical organization. Yet with thev 
Descartes diff^ more indeed than with all others 

A. I cannot help thinking, on the whole, tiMt 
it is very possible this great man may have only 
meant to deny the brutes a reason, or mind like 
ours, a power of ratiocination, and not to consider 
them as mere machines. But I am clear of one 
thing, that if he did mean the latter, a more un- 
tenable doctrine never was broached upon this, or 
indeed upon any other subject. 

J5. We may therefore, I conceive, pass over this 
theory altogether. But another and a gpreater man 
has been so pressed with the difficulties of the sub- 
ject, that he has recourse to a very difibrent sup- 
position, and instead of holding the Deity to have 
created brutes as machines without any mind at 
all, he considers their whole actions as the constant^ 
direct, and immediate operation of the Deity him- 
self. Such is the doctrine of Sir Isaac Newton, 
which is saying enough to prevent any one fitm 
hastily rejecting it, or rashly forming his opinimi 
against it. 

A, Does he not mean merely to derive the ac- 
tions of brutes from a perpetually superintending 
and sustaining power of the Deity, as we ascribe 
the motions of the heavenly bodies to the amm 
constantly existing influence ? He probably cmlj 
mesLua th&t the brute mind, having been created, v 



I 



THXOET. 61 

as much under the Divine governance as the ma- 
terial powers, qualities, and motions are : in other 
words, that mind was created, and matter was 
created ; and that still the actions and passions 
of both are constantly under the guidance of the 
Creator. So that Sir Isaac Newton would no 
more deny the separate existence of the minds of 
brutes, than he would the separate existence of 
their bodies, or of the heavenly bodies. 

S. Here are Ids own words. The passage 
occurs in the famous 31st Query, or General 
Scholium to the Optics f and you see that, afler 
recounting the structure of animal bodies as proo& 
of design, he adds, << And the instinct of brutes 
and insects can be the effect of nothing else than 
the wisdom and skill of a powerful, ever-living 
agent, who, being in all places, is more able by 
his will to move the bodies within his boundless 
uniform sensorium, and thereby to form and re- 
form the parts of the universe, than we are by our 
will to move the parts of our bodies." He pro- 
ceeds to guard the reader against a supposition of 
the Deity being the soul of the world, or of brutes, 
or of His being composed of members or parts, 
stating that He only <' governs and guides all 
matter by his prevailing power and Mill." So 
that you see he draws the distinction between the 

* There is notluDg more admirable for extent and gene- 
ralisation of view than this 31st Queiy. The happy con- 
jecture respecting the nature of Uie diamond in the 2nd 
Book (Part II., Prop. 10), does not surpass the wonderful 
sentence in the query, where Sir Isaac Newton classes to- 
gether, as similar operations, respiration, oxydation, and 
oombustion. These have since been discovered to be the 
same process. In Sir Isaac Newton's time, their diversity 
seemed as great as that between the diamond and charcoal. 
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Dund or will of bmb, which inAaenocB the motioni 
of their bodies, mad the infloeiiee which xnova 
bmtes ; phdnlj enoogh referriiig the latter to the 
Deity himself, as tfae^rMUMi moUltj or actoatiiig 
principle ; for he allows that the kind of ubiqnitj 
or unirerBal acCioii to which yon reler applies to 
our bodies, and I presome to our minds also, 
which were created and are sustained by Him. 
Of that no doubt can exist, becanse ekewhere be 
has laid down as clear this ubicfiitT, called, as you 
know, esseiUiai ubiquity, to contrsMlistii^uish it 
fipom potential or rirtuaL Yon find this pkinif 
stated in the Principia — ^here is the eelebrated 
General Scholium: ^' Omnipresens est non pcf 
virtutem solam, sed etiam per substantiam " — ^' In 
ipso continentur et moventur universa, sed sine 
mutu& passione.''* Therefore it is quite manifeit 
that, in here treating of Instinct, that is, of the 
operations of animals, he ccmsiders the Deity^i 
action as different firom that general directioB 
which he ascribes to Him over matter and mind j 
by His essential ubiquity. In other cases He acd I 
on matter and mind, and in the ease of mind, He 
acts on matter mediately or through the agency of 
mind, which mind He moves. But here He acts, 
according to Sir Isaac Newtcm, directly on matter, 
and is the moving and acting principle of animals; 
and such has generally been the construction put 
upon his words as you have them here in the Slst 
Query. It has been so stated by so popular a poet 
as Pope, and also, though with less precision, bj 



* ** He is ommpresent, not virtnallj alone, but 
tialljr"— ^ In lum all diings are contained and moved, Int 
vifbout mutoally affecting each other." — Principia, lib. Bii 
Beh. Gen. 
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Addison. The fonner takes the distinction, in his 
Sssay on Man, between brutes as only having 
volition, which in them acts for both willing and 
reasoning: while men have the double ^ulty. 
He expresses himself with his wonted felicity :— 

*' See th^i the acting and comparing powers. 
One in their nature, which are two in oars ; 
And Reason raise o'er Instinct as yon can, 
la this 'tis God that acti, in that ^t is Man." 

jGssay, Mp, iii. 

Addison, in his 120th Spectator, after giving many 
instances in which he jumbles together Instinctive 
and Intelligent operations, concludes with the re- 
mark, that ^^ they can no more be explained than 
gravitation can ; and come not from any law of 
mechanism, but are an immediate impression from 
the first mover, and the Divine energy acting in the 
creature." 

A» This dogma of Newton is certainly great 
authority — the greatest human authority. For it 
is the opinion — and, regard being had to the awful 
nature of the subject as well as the contemplative 
and religious nature of the man, it is probably the 
well-considered opinion— of the greatest inquirer 
into nature that ever existed, and whose conjectures 
have been almost as happy, and are certainly quite 
as marvellous, as his complete dbcoveries. 

S. Observe, too, that it is the opinion of his 
maturer years. The Scholium to the Principia was 
added in the later editions — when written does not 
clearly appear, but the second edition was pub- 
lished in 1713, and the third as late as 1726. The 
31st Query to the Optics was added at a time which 
can be fixed better. The first edition of the Optics, 
published in 1 704^ had not the queries. The second. 
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published in 1717, had them ; and the third editioL 
was corrected by the author's own hand a short 
time before his death ; from which corrected cagj 
the one I am now citing was printed in the year 
1730, after his decease. But as he first published 
this passage in 1717, and was bom in 1642, he was 
then in his 7oth year, and had long before made ail 
liis discoveries. 

A. I quite agree that as fiir as mere authority 
goes, no opinion ever had so great a weight- 
nevertheless we have the same illustrious man's 
authority, and example too, to teach us that it is by 
our own reason alone that we ought to be guided 
in philosophizing, and we must bring to the test of 
tliat canon even his best considered opinions. 

J?. This I of course freely admit. Let us, then, 
examine a little tlus doctrine of immediate inter- 
position — which regards the work of the bee, for 
instance, as the direct and inmiediate operation of 
Divine wiklom and power. 

A, I need hardly warn you against being seduced 
by another bias, as powerful as Sir Isaac Newton's 
authority — the disposition we must have, if possible, 
to believe in a doctrine which, by exhibiting the • 
finger of God as perpetually moving and working 
before our eyes, seems to briug us constantly into 
His presence, as if we saw a perpetual miracle 
wrought, and almost enables us to commune with 
the Deity, as the Patriarchs did of old. The gra- 
tification to us, as men, of reaching this position, 
should not make us, as philosophers, open our ears 
the more readily to any unsound or inconsistent 
reasonings, assume facts on slight grounds, or, 
pasbing over flaws in the argument, receive easily 
erroneous conclusions from what we see. 
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S, Agaia I entirely agree with you. Far from 
making greater haste to reach a position so delight- 
ful, I should take the g^reater care of my steps, that 
I might not slip and fall by the way : for that the 
road is slippery, the light glimmering, and the 
route over high ground, leading through preci- 
pitous passes, must, I think, be admitted freely. 
But let us step on cautiously as we have hitherto 
done. 

A. We left off with the deduction that brutes act 
from a principle, a thinking principle, a mental 
principle, something different from their bodies and 
from surrounding objects, but that they act towards 
an end of which they are ignorant, and accomplish 
that end without design, though very possibly they 
may also in so acting accomplish some intermediate 
end of which they are aware, and which they intend 
to attain. 

J3. We may add another thing to the proposi- 
tion. The end which they accomplish blindly and 
instinctively is fiir the more important of the two, 
admitting that there is another and intermediate 
one. For, suppose your theory to be correct, that 
the solitary wasp gratifies some sense in carrying 
caterpillars and the bee, in making hexagons and 
rhomboids, it is plain that this is a very trifling 
matter; it neither feeds, nor clothes, nor lodges 
her, nor her brood ; whereas, the purposes to which 
those works are subservient are the continuation of 
the species of the insects respectively — the greatest 
and most favourite end in nature. 

A. True ; and you may add another thing, which 
I allow, even if my theory be ever so certainly cor- 
rect — that the only possible use of the intermediate 
end is the accomplishment of the other eud — fet v^ 
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you grant me that the wasp carries caterpillars, 
and the bee makes geometrical figures, to please 
themselves, or g^tify some sense, it is of no im* 
portance that either should receive that gratificft* 
tion : its only use is the unknown and unintended 
consequence of providing for the unborn issue. 

B, We are now then arrived at a very important 
height, from whence we may survey the subject 
correctly and advantageously. 

A, Let us be quite sure that we have left no 
obstructions, or rather that we have passed over 
nothing material — that we have left no objectimM 
in our rear, which may rise up and mock any 
inference we now draw. For instance, are all our 
facts clear? As to the bee's architecture, some 
have questioned the theory. I have heard it said 
that what seems so perfect a structure, and so judi- 
cious a dividing out of the space, so as to save room 
and work and material, is only the necessary con- 
sequence of placing a number of cylindrical or 
globular bodies together ; that if you blow many 
soap-bubbles in a basin they will, by their welgfat 
and pressure, settle into hexagons. 

B. There never was anything more absurd than 
what some, calling themselves philosophers, have 
said without a moment's reflection on this subject 
Ko less a name than Buffon may be cited for such 
nonsense. There are two decisive answers : — JFitit^ 
the soap-bubbles will not make hexagons, although 
your eye may see straight lines formed by their in- 
tersections, but not one hexagon the least like the 
bee's will you find in all the foam ; and next, there 
is not a single globe, or cylinder, or any figure like 
it ever made by any bee. Huber has seen them, or 

rather bad them carefully obeexved, ^lk<exv at work ; 
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they first make a groove, and then form its walls 
into pknes, and all the rest is a making of planes 
and angles one after the other without any circular 
figBTBs at alL So some one finding the eye of the 
bee to be a net-work^ when greatly magnified, and 
each mesh a hexagon, thought he had found out 
why the bee works in that figure. To which the 
answer was obvious, that men and other animals 
having circular pupils should, by parity of reason, 
work in circles. But another answer was just as 
decisive; that the light entering by a hexagon 
almost infinitely small no more helps the bee to 
that figure than if it entered by a circle or a square. 
Its paws and feelers are to work. Nay, suppose 
even it had a small pattern hexagon ready made, 
would its working a large one on that model be 
at all less wonderful? Not to mention that the 
hexagon is not the greatest wonder; the rhom- 
boidal bottom of the cell, and the angles which its 
three plates form with each other, and with the 
walls, are the wonder, and no one pretends to 
account for that. I pass over the form of the 
limbs ; nothing can possibly be deduced from them 
in the smallest degree fitted to aid the bee in her 
marvellous work. 

A, Have not some sceptical inquirers thrown 
other doubts upon the mathematical part of this 
great wonder? I think I have heard something of 
the kind, as if Madaurin, or whoever was the dis- 
coverer, had rather been fanciful, or over-refining, 
and that the bee had turned out to be not so good 
a geometrician as they had supposed. 

JB. Here is a sample of those doubts— though 
they are not indeed, like Newton's sound conjec- 
tures, stated with the modesty of doubts — but 
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somewhat dogmatically. It was the celebrated 
Maraldi who first measured the angles, and found 
them to be 109° 28' and 70** 32' respectively. 
Eeaumur afterwards set a yowig mathematician, 
pupil of Benioulli, called Koenig, to find what 
were the angles that made the greatest saviug of 
wax, and the result was by his analysis 109^ 2Sr 
and 70° 34', being within two minutes of his own 
measurement, which measurement he had not com- 
municated to Kocnig. But it turns out that the 
bee was right and the analyst wrong : for by solv- 
ing the problem in another way I find that he 
emd by two minutes ; and other mathematiciani, 
with whom I have communicated, distinctly find 
the same thing, and we have also found how the 
error crept in.* 

A» These angles must have been very nicely 
measured ; for the difference of two minutes, or the 
2000th part of the lesser angle, is very small indeed. 
How were the angles first ascertained ? 

B, Maraldi was a most accurate observer, and 
he gives the angles, as I have stated, 109° 28' and 
70° 32' ; and he gives them to differ with the result 
of Koenig's calculus, which was made after Maraldi 
had measured — so he could not have fancied the 
amount. But I have reduced it from measuring 
an angle to the easier operation of measuring a 
small line. If those arc the angles, then it follows 
that the breadth of the rhomboid is exactly equid 

* See this i\il1y explained in the experiments and demoB- 
etrations relating to the comb in this volume. There Is 
some contradiction in Maraldi's statement, ' Mem. Acad. deB 
Sciences,' 1712, pp. 310-312; but the above measure has 
always been considered to be that which he intended to 
state as bis result. 
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to the side of the hexagon, and you find it appears 
to be so. Also, if those are the angles, the rhom- 
boidal plates are inclined to one another at the 
angle of 120^, that of the hexagon ; and you find 
they do not differ when you place them together, 
one within the other. However, I admit tliat this 
is not a very close admeasurement of such small 
differences; and I presume Maraldi must have 
employed a micrometer. I have used one to com- 
pare the breadth of the plates and sides, and I cer- 
tainly can find no inequality. At all events, the 
bee seems entitled to the benefit of Maraldi's pre- 
vious measurement, which had been thought to put 
her in the wrong, now that the analyst and not 
she has been found in error. This, however, is 
nothing to what follows. A Berlin academician, 
thinking, I suppose, to do a kindness by Fre- 
deric II., objected to the bee, that though, if the 
dimensions of the cell be given, the saving is as I 
have stated, yet there is such a great waste of wax 
arising from those dimensions as proves the saving 
of wax to be no object. He sets himself the pro- 
blem of what he calls a minimum minimorum; 
namely, to find the proportion between the length 
and breadth of the cell which saves most wax ; and 
he finds it something quite wide of the actual pro- 
portions. Now, I went over this analysis, and 
again found the bee right, and the philosopher at 
feult; for he had wholly left out the hexagonal 
covering of the cell's mouth, which, whether for 
Inrood or honey, there always is; and I found the 
actual or bee's proportions to save more than the 
academician's, when this was taken into the calcu- 
lation. I moreover found the sides to be so much 
thiuner than the bottoiiu that a shallow and wide 
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cell would have cost more, even independent of 
covering at the mouth. Again, he admits 
form chosen to suit the bee's shape, which the I 
he calls a true minimum never coidd ; but I a 
that it saves wax as well. Lastly, I have sa 
another problem of a like kind, namely, to find 
angles that save most of the fine or difficult w> 
wMch is the angular or comer-working evidex 
and that also is the thickest part of the work 
cessarily. I find the solution gives the very a 
angles which the bee uses^ and which also save ' 
in the other view. So that she has hit upon 
very form which in every respect is the most adi 
tageous, and turns out to be on all grounds rigl 
as indeed we might well suppose when we recol 
who is her Teacher.* 

A, All this is most satisfiictory, and it was w( 
stopping to state it. However, as we have mac 
pause before our next advance, it may be just 
well to stop for a moment longer in order to c 
sider what the bee's operation really is. How 
should go to work had we to build cells is p] 
enough. Suppose we had discovered, which 
should do by mathematical investigation, the j: 
per form, the- due proportion of the width to 
length, and the proper angles of the bottom 
roof — then we should have drawings and pla 
and by these we should either cut our planks, if 

* Lord Brougham has g^ren in the ori^iDal work ( J 
sertations on Patejfa Noivral Tlieology, vol. i.) all the ma 
maticai demonstratioiis by which the positioDS in the ' 
are shown to be undeniaUy tme. He has also give 
variety of carious obtervatioiis and ezperimentB on 
architecture of bees, which araear to have escaped fon 
philosophers. This part of the work, as too abstrose 
anavoidably omitted m the present publication.— Ed. 
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structure were of wood ; or if it were of stone, 
which more resembles the bee's materials, and is, be 
it observed, much more dif&cult and complicated to 
work with, we should, by those plans and by models 
or firames, run our courses. It would be a nice 
and difficult work to make this masonry, and would 
require the builder, both in hewing the stones and 
in putting them up, to follow the details of the plan 
in its parts, and without any regard to the general 
^ure or result. He would be wholly uimble to 
succeed if he looked to that ; all his building would 
be awry and out of the required figure ; huB only 
chance is to make his plan exact, and his model- 
finmes suit it ; and then he has instruments and 
tools, plumb-lines, squares and plumbs together, 
in Older to raise his perpendicular. By these he 
proceeds, for he cannot trust his eye or his hand a 
moment beyond the mere adjusting his work to his 
instrument and his plan. Now the bee confessedly 
has neither plan, except what is in her head ; nor 
any model at iJl whereby to guide her hand ; nor 
any instrument to adjust -her work to the plan in 
her head ; nor any tool to work with except her 
paw and her feeler, which is as her eye in doing 
the work. Then how does she work ? 

jB. Certainly, this is a most important consider- 
ation. We cannot trust our eye or our hand an 
instant. We have no exact perception of the line, 
:and no steadiness in pursuing it. We have re- 
oourse to plans and instruments because we cannot 
fiyrm our lines by volition, that is, by having a form 
in our mind and by making our hands follow that 
form. We therefore must first lay it down sensibly, 
and then guide our hands by material means. 
Thus we have no power of forming a dome, an 
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arcli, or a circle, or a perpendicular, or a level, 
or even a straight line at all, or any one line or 
form which we conceive in our mind. Far from 
being able to follow these lines in great works, 
as roo& and walls and excavations, we cannot even 
i*epre8ent such forms on a sheet of paper by cor 
handywork. If we could do this we should wolk 
like the insect, who acts immediately, and not 
through the instrumentality of means. Unable to 
execute any purpose of our minds, as she does, we 
have recourse to instruments. We endeavour, ai 
far as we can, to reduce every thing to a physical 
or material process — to exclude mental operation or 
agency altogether — ^to make the whole a material, 
or as we call it, accurately enough, a mechanical 
operation. R^ison no doubt has taught us to do 
so ; but it has taught us a general rule ; and there 
is little or no reason, little or no operation of the 
mind, in its application to the particular cases. On 
the contrary, the use of the rule or method is that 
it precludes the operation of the mind as much as 
possible, and makes the whole physical, or nearly 
so. To take an instance — we reduce, by engraving 
or printing, the whole operation of drawing .a pic- 
ture, or writing a page, to turning a lever, which 
does the work for us. So in building, though there 
is less mechanical &cility, we guide our hand by 
the instruments employed and the lines drawn, 
making the operation as mechanical, as little 
mental, as possible. The bee's operation is all 
mind together. She has no plans, no instruments, 
no tools. It is as if by waving our hands among 
plastic materials we formed walls, and domes, and 
columns, and never deviated a hair's breadth from 
the perfectly accurate plan. I am very decidedly 
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of opinion that this essential difference between the 
works of Reason and Instinct is of the greatest 
importance to our inquiry : for nothing can more 
show the peculiarity of the instinctive operation ; 
or more prove tliat the mind of the agent is as it 
were the machine, and the instrument, to perform 
the work, and to perform it with an unerring cer- 
tainty and with absolute perfection. 

A. Does this, which appears to me, as it does to 
you, a most important consideration, bring us at 
all back towards the ground of Descartes, whicn 
we had passed over as forming a position wholly 
untenable : I mean, that the insect is a mere ma- 
chine, fashioned by a perfectly skilful mechanic, 
and wound up to perform the functions which he 
designed? 

jf. Certainly not. The proposition which we 
have just been deducing from the facts is rather of 
a kind the very reverse : it affirms that the insect's 
mind performs the whole operation ; it makes the 
insect's mind the machine, if I may so speak. 
But let us see to what it also leads or seems to lead 
us. We perceive there is mind at work, action 
exerted, effect produced ; but we see that the mind 
is quite unconscious of the effect, and that the 
action works to a purpose which the mind never 
contemplated. There is a thing done, an important 
and rational thing done, but done by an agent who 
neither intends nor knows anything about it. Here 
there is design, but there is no designer — an action 
and an object no doubt ; but that action performing, 
besides what the agent intended, knew, and did, 
something else (and that something the only im- 
portant thing), which the agent neither knew nor 
intended, and cannot possibly be said to have done 
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. at all. ThU by no means leads us back 
cartes' position, but does it not lead u 
Imac Newton's ? The design is manii 
.action is perfectly and surely adapted to 
purpose ia with singular regiUarity edeeU 
there not be a designer, and who can tlta 
the Deity ? There is none other tltat can 
gested even. Must it oot be He 7 

A. Doubtless in one sense it must, as ' 
de^;ner of all we see. But how is he i 
deogner here than he is of the motion 
beavenly bodies, or the growth and gei 
of ^ants? 

S. As thus. In those cases there is 
but matter a&bcted, or acting ; whatever L 
originally imposed on matter are foUowei 
«ver qualities first communicated to it 
played; all is material. There was desig 
original formation of it, in the prescribi 
laws, and impressing those qualities. Th 
these bodies fulfil ; they conform to the ] 
and original intention of their being. Bu' 
no renewed design, no repeated intention, t 
and particular disposition in each case o 
The Deity made a stone, and made the i 
that the stone falls to the ground by virto 
general rule of their formation. He is i 
Inferred to ; he needs not interfere each 
■npport is withdrawn from the stone, in 
direct the path it shall take. If on that 
being withdrawn some interposition were 
to decide how it should go— fbi instance, 
it should stand still or not — although II 
nutted, that if it move it can but mov 
straight line downwards, the case won 
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xeflemble Instinct, though even here it would be 
diffiarent ; for it is as if each hair's breadth of the 
stone's motion required a new action to carry it on 
in its course. 

A, The Deity created matter so as to obey in 
each case certain general laws : so he created mind 
in like manner to obey certain laws in each case* 
Wherein do the two fiicts differ, the fact of material 
and the &ct of mental action ? 

S» As. thus. The moving power is wanting in 
the one case. The law is that matter shall act in 
a certain way, and mind in a certain way ; but is 
it the mind of the insect that acts when the whole 
mental process is wanting, namely, the knowledge, 
thought, and will ? Its mind acts, subject not only 
to a general law, but to a particular impulse each 
tune. Who gives the impulse ? Besides, your doc- 
trine of the Deity creating the insect's mind such 
aa. to act so in given circumstances, applies quite as 
much to our Reason as to its Instinct. Let me, 
however, put a case : suppose we saw a man bom 
blind, to our own knowledge, without any teaching, 
and without ever having tried it before, move his 
fingers in the design of giving them exercise, as to 
ke^ them warm, &c., but holding a pencil in them, 
and by the same act producing, unknown to himself, 
a beautiful and finished portrait, of perfect resem- 
blance to the original : or suppose we saw a man 
who had been bom and lived in a foreign country, 
and was utterly ignorant of our language, of which 
he had never heard a word, write a letter in correct 
Engli^, or a beautiful copy of verses, while only 
meaning to try whether a pen was well cut, or the 
ink rightly made— these acts are quite aualogous 
to the Instinct of bees. I^ay , we may take a nearer 
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case, and suppose a man who never had learnt mi 
tfiematics, and did not know a line from an angl 
to solve on a slate a problem of great di£Bicul( 
with perfect and unerring accuracy, and this whil 
he was only trying the pen and the slate ; an 
suppose he then applied this solution to the con 
binations of a perfect time-keeper, while he thongi 
he was only cutting off the superfluous pieces < 
two lumps of brass and steel of which he intendc 
to make weights, he being wholly ignorant of wh 
a time-keeper meant. There is nothing moi 
strange in this than the bee's architecture. It 
indeed exactly, and in all its parts, a parallel ii 
stance. In all such cases (the extra thing don 
and not known or intended, being far more difficu 
axkd more important than the thing intended az 
known to be doneV we should at once pronouiM 
that there was a miracle, because of the thing doi 
being without the possibility of the apparent agei 
doing it unassisted, according to the ordinary Im 
of nature. In other words, want of power in tl 
immediate agent compels us to believe in the inte 
position of another agent having the power. Thei 
is dignus vindice nodtis, and we call in the vindei 
This is the foundation of all belief, that there mui 
be supernatural agency where the laws of natui 
are suspended. But in the cases put there is n( 
only want of power, but of design. If want of pow< 
in the i^parent agent drives us to suppose or infi 
the action of another unseen agent, want of intei 
tion or design should drive us to infer the intern 
iug of another designer, and want of both pow< 
and intention should make us infer the thinking < 
a planner who intends, and the action of an agei 
abie to perform the work ; ia other w ords, to in£ 
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the interference of one who has both the will and 
the power, each of which is wanting in the imme^ 
diate or apparent agent. 

A. In the case you put of a miracle, there is a 
single instance, and because it is solitary, we say 
the laws of nature are suspended, and we call in 
supernatural aid. In the case of Instinct, it is the 
constant course ; it would be a suspension of the 
law, and a miracle, were it ever otherwise. It is 
as much part of the law of nature that the animal 
should do the thing in question without intending 
it, or knowing how he does it, nay, that he does it 
at all, as that mp.n should do it knowingly and in- 
tentionally, or that the animal should knowingly 
and intentionally do those other things in which 
be acts rationally, and not instinctively. There- 
fore this case does not resemble a miracle. 

S, The case of a miracle I did not put in this 
way or with this view at all. I do not say that the 
instinctive act of the animal, or of man when he 
acts merely from Instinct, as he does, though most 
rarely, are to be compared with miracles as being 
suspensions of natural law ; but only that the same 
reason which makes us, when arguing from such 
suspension of natural laws, conclude that some 
power has interposed different from the powers 
acting under those laws, requires us, when arguing 
from the acts done by the animal without either 
design or power, to conclude that some agent has 
interposed of power sufficient, and some intending 
and designing being of will fitted, to do the acts 
in question. Suppose, to put again my first case 
with a variation, we saw a blind man draw a like- 
ness as often as he stretched his fingers with a 
pencil in them, and every foreigner of a certain 



clau write good Engluh veises as often m li 
& pen, aod evoy bhui of a psrticalar desQ 
make errwllent time-keepeB as oRbu u 1 
away tlie paring! of the metal ImIIs be was i 
into wei^ts — we should in eren auch inib 
these geoenl laws (as the^ could now be) 
right to dnw an i "*•""" of one and Uk 
kind. What would that be? Maoilestl 
here the mne thii^ wm done without kno 
or iotentioD, which in the other class o 
(those where reason and experience operate 
done by means of knowledge, and with inl 
For tiie gist of the qnestian and the whol 
culty is thia — that we have two classes of « 
the same act done to tlM one class knowiof 
intentionally, and in the other, without kno 
or intention — and as in the vast m^ority of 
taken t^^ther of all kinds of agents, we < 
no such tiling- — ind.yxl, canoot form the : 
■ucli a thing- — as eui act without power and 
do it, or a tiling resulting to all appearaoo 
intention, because in itself auch a thing 
should du if we intended a given thing, a 
wiUidut any Being to intend, so we are con 
to infer tJie power, tliat is, the knowledge 
int(!iult>r. 

A. Indeed, it must be observed, that wl 
siMHik of a mirach! we mean, and comma 
niHin, two tbinga, not only the &ct seen of tl 
of luitiiru being suspended, but the inference 
uf sniue power interpo»ng capable of aiisp 
Ihtwi, awl thcreRire above than, and haTiD| 
nv*<r them ; and this inference arises &om t 
«i<wicy uiuU't which wo feel of accountiog f 
ji)iti»umo»oii observed hy suppoeing an ad 
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in short, fix>in our being unable to conceive 
ig done withoat a cause. The ordinary 
. with which we are acquainted &il to ac- 
for this event, and we therefore infer another 
to be in <^perati<Hi. 

Certainly it is so ; but then this is precisely 
le with Instinct, as compared with the other 
nena, namely, those things done with both 
xlge and d^^ on the part of the agent, 
, things in dcnng which the agent is known 
ind int^ids, and knows what he does. Sup* 
ccording to the case so well put by Paky, in 
;inning of his book, — suppose you find on a 
fi a watch going and producing manifestly 
it according to its constructi<« ; this would 

design in its maker ; but only a former, or 
t, a spent and executed design. NotMng 
be seen designing or intending, as it were, 

your eyes. Suppose, then, you saw the 

or other machine, making a second and 
lachine, but not by mechanical contrivance 
hat, too, like the case put by Paley, would 
ily be evidence of a firmer, or bygone, or 
3d design, — you must suppose a new watch 
lade before your eyes without any material 
, or, which is the same thing, made by a 
le wholly incapable of performing the opera- 
elf. Then you would necessarity infer from 
lie existence of some being, some thinking 
ligning and skilful being, capable of doing 
>u saw, that is, of making the machine ; and 
mid suppose this just as much if you saw 
pable body performing the operation, as if 
w the operation performed without any 

or sensible material agent at alL Now, 
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this is precisely the case of the bee : i 
incapable body or being. 

A, May it not all be said to be only 
inference of original and general design, a 
duce that conclusion from the structure of t 
of animals, and the Unctions suited to tlu 
ture which those limbs perform ? 

JB, Even if it were so, there is the br 
tinction between mere mental and mere 
agency ; and the difference between the in 
to which those agencies respectively lead, 
apprehend the difference is greater still tl 
The two cases are not at all the same ( 
hardly even analogous. We never know o\ 
or any combination of material parts, a 
affected but in one way. We have not mat 
and matter without, gravity, cohesion, im 
bility. But if the phenomana of instinct i 
regarded as only one class of mental phe 
we have here two kinds of mind, endo\ 
wholly different qualities, and acting in 
different ways ; one kind such that the be 
sessed of it neither knows nor intends wfa 
doing, and yet all the while does exactly 
both knew and intended. Nay, in one ( 
agent possessing this mind is manifestly 
act ; in the other, he is as clearly incom^ 
any way that we can conceive. If no beiu] 
concerned except the apparent, and unc< 
and impotent agent, it is like matter gravi 
a centre which does not exist : and then, 
the thing still more incomprehensible, and 
ference between matter as subject to gene 
and this case the more extreme , both the 
of mind are found in the same iwdivldual 
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sometimes uses, as it were, tlie one, sometimes tlio 
other; he sometimes acts knowingly and inten- 
"^onally; sometimes blindly, as an instrument to 
do he knows not what, nor cares — as if we had a 
piece of matter, a lump of metal, for instance, 
T¥hich at one time was heavy, and at another Hew 
about in the air. 

A. There is certainly a material difference ; and 
I should not much wonder if we were, sooner or 
later, driven by the extraordinary nature of the case 
to some new conclusion. These things have really 
not been sifted as they deserved. Men have rested 
satisfied with general and vague statements, and I 
suppose their attention has been too much engaged 
by the great curiosity of the facts connected with 
the subject to let them closely reason upon the 
theory. However, I must again recur to my sup- 
position, and refuse to quit this position where we 
How stand until we have examined it more accu- 
l lutely- There are two kinds of mind, I will say, 
Theu the Deity created two kinds originally. As 
he created two kinds of substance or existence, 
tnind and matter, and as he endowed these with 
difierent qualities, so did he endow the two kinds of 
mHd with diflereut qualities. As he made matter 
«olid and heavy, and made mind imperceptible to the 
4Benses, but endowed it with consciousness, so he 
gave the two kinds of mind difierent qualities — 
both of course must have consciousness, which I 
take to be the essence of all mind, at least we can- 
not conceive mind to exist without it — but one he 
made such that it could act rationally, knowing and 
intending all it did — the other such that it acted 
without knowing or intending. This hypothesis, 
you perceive, gets rid of the necessity of supposing 
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a constant iBterpoeition of the Deity, unl 
sense in which He is said to interfere for 
pose of maintaining and executing the gei 
which he originally framed for the whole 
B, I perceiye no sach thing. I do i 
your supposition at all meets the fact, oi 
the difficulty, or dispenses with the other i 
In one sense I may grant your assumption 
if you only meant that the Deity origina 
the animal should act in a certain way 1 
pose which He fore-ordained, and whjcl 
concealed from the animal itself, though fo 
to Him, the Creator. But in the sam 
rational acts and intentions may be said 
been fore-known and fore-ordained by the 
which indeed seems, at least in the case 
telligent agent, only to mean that with t 
there is no such thing as present and fi 
all things are seen as present. But thei 
solves itself into saying that the Deity < 
designed smd ordered the animal's acts ; 
this is the same thing as if He actual! 
intended and did each act of the anim 
moment of action — which is the same tl 
saying that the Deity constantly acts and 
animal, and that is the theory in question, 
any other sense, to what does your objectic 
hypotheas put by you in order to escape 
elusion, amount? Only to this, that t 
created the instinctive mind such that it a 
out knowledge or intention, exactly as the 
mind acts with both the one and the other, 
theory of course nev^^r meant to deny 
instinctive mind was created by the Ik 
endowed with certain c\u«i^ties. ^Vc \^dAs 
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ssly excludes the supposition of the Deity 
the anima mundi, or the soul of any part of 
e, and clearly never intended to represent 
9 as Himself the soul of animals, but only as 
tantly guiding that soul. But the theory 
is that the mind being endowed with certain 
Cities originally and at its creation, those 
i>lities are summed up in this one, namely, to 
> and to act qtuui mind, but without knowledge 
design, and yet to produce all the effects of 
th, and, moreover, that this constitutes the whole 
the qualities of instinctive mind. Tins mind 
erefore was created such that it must always be 
e blind instrument in the Creator's hands ; its 
lowledge and design, by the hypothesis, reside as 
were out of itself and in some other intelligent 
eing, that is, in the Deity, who is to supply at each 
istant, the knowledge and design wanting in the 
nimal mind, or to know and intend for it — and 
rhether the Deity performs this operation, exer- 
ises knowledge and intention, beforehand and once 
DT all, or constantly and continually at all times, 
eems an immaterial distinction referable to the 
brmer head of the alternative. The question 
Iways recurs — ^Was a mind created of such a 
pecies that it could act qttasi mind without know- 
ng and intending ? Is not that contrary to the 
lature and essence of mind ? Nay, is it not a con- 
ladiction in terms? And is not your whole 
iy]X>thesis of two kinds of mind grounded on a 
Use position, which supposes a substratum to be 
mdowed with various qualities, and then, in order 
o make two kinds of that substratum, confounds 
ihe qualities with the essence ? For what is mind 
mt that which thinks, knows, wills ? If there be 
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no knowledge, will, intention, at all, mind b 
concerned in the operation, and we come to 
Cartesian hypothesb, that the animal is a madi 
Therefore knowledge and design there must 
and it must either exist in the animal mind <» 
some other mind which uses or employs the ani 
as an instrument. Can this higher mind do 
beforehand, or otherwise than by constant op 
tion, that is, constant exertion of itself? 

A* Then are we not getting either to the D 
being the soul of the animal, or to the mind of 
animal having none of the qualities constitu 
mind? 

B. We may suppose the mind to be the i 
power of giving voluntary motion to the limbs, 
to consist of no other quality, unless it thinks 
intends. Then the Deity may have suffered i 
have these powers, and to use them in some thi 
and there His own intelligence does not interfi 
but not to use such powers in other things, 
there His intelligence does interfere. 

A. There is knowledge and intention in the . 
mal. The bee, for instance, knows it is earn 
wax to a given place, and placing it in a gi 
direction. So far as the thing is done, the a[ 
knows, and wills, and intends what it is doing, 
this in every possible case of instinctive action. 

JB. But the whole question arises, not u 
what the bee knows and intends, e. ^., putting ] 
tides of wax m a place, but upon what she cai 
possibly know anything about — the giving 
work a peculiar form, most difficult to dbcovei 
first, most advantageous for a certain end, and 
more difficult to follow and work by even w 
discovered. The questiou always b, who desi 
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uid knows these things unknown to the bee? And 
we cannot conceive the Deity acting thus originally 
through a future and non -existing animal; al- 
though we can easUy enough imagine Him acting 
through an existing animal at the time. This is 
aupposable on the theory of essential ubiquity, or 
indeed upon any theory of ubiquity, even virtual. 
It merely requires ubiquity — ^whether of essence, 
or of power — some ubiquity — which no one denies 
who believes in a Deity at all. 

A. A child shall place together different lines 
and angles, or other parts of figures, so as to form 
certain diagrams. The figures he thus unwittingly 
makes have certain properties quite unknown to 
liim. All he intends or knows is to put the parts 
together; the rest is consequential, arising from 
the necessary relations of number and figure : so in 
caaes of physical or contingent truth : he may do, 
and mean to do, and know that he is doing, what 
will form a certain combination ; but the laws of 
nature acting on that combination, produce, un- 
known to him, effects which he never intended, and 
knew nothing of; as if he mixed sulphuric acid 
and oil of turpentine, and there was an explosion ; 
or an acid and an alkali, and there was a neutral 
salt and a crystallization. 

JB. This, when examined, we shall find either to 
be a case wholly difierent from the one in question, 
or to be only ielem per idemy as lawyers say when 
they have a case put which is like Plough to the 
one in hand^ but just as difficult to resolve ; so, in 
either way, the argument will remain unaffected. 
If the cMld plays with the things at random, and 
they happen to &11 into a certain shape once, or it 
iQay be twice, that is certainly not the case of the 
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bee, which regularly, aud without ever &L1 
always makes the figure required ; and, upon b 
obstructed in her operations, varies her meaci 
she can again attain the particular fi>rm. X 
the other hand, the child places the thii^ al^ 
accurately in Uie same way, then the case not < 
resembles the one in question, but becomes ideii< 
with it ; all the arguments and all the difficdH 
apply ; it is exactly idem per idem. So agau, 
the child does a certain thing with knowle^a > 
design to do that and no more, leavipg the i«0^ 
be done by some law of matter unknown to 3 
thib is not the case of Instinct ; for the beedoe^ 
that is done by the operation of mental ageC 
the wall, the hexagon, the rhomboid, are all i^ 
by the bee's living power ; she does not place 
and leave it to fiUl into hexagonal forms, as we 
salth and leave them to crystallize into cube* 
hexagonal prisms; she forms the figures her 
and when she has done her work nothing reir 
to be done further by any law of nature. B 
the child makes a combination constantly and 
rectly, say some useful substance not to be 
by accident or random working, then the a 
comes the same, and the argument is not t 
by it in any way. 

A, You often complain of my obstinacy 
I call someiimes caution, and sometimes s 
according as I may be in a self-complai 
modest humour. 

B, Then, as I do not remember ever 
seen you in the former state of mind, ? 
you must always call it slowness, whi' 
else ever called it ; but I will call it ca 
ask what more it leads to ? 
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4. To this— that I would again hanker after 
doctrine of general laws, primarily impressed 
matter and mind both. You argue, and argue 
Ijy that the operations of matter and of mind 
to be kept apart ; you allow that the material 
fation is explicable by and referable to general 
«'; you allow, too, that whatever is wrought by 
operation of mind, acting as such, is explicable 
aiKi referable to general fiiws of mind, originally 
x)6ed, e, g.f to desire what is agreeable to it by 
general constitution ; to reject what is by the 
le constitution disagreeable. But you say that 
see, in the case of instinctive actions, operations 
which desires and aversions will not account, 
I operations carried on as if by the most refined 
I correct reason, and yet without any material 
physical interposition ; that is, without any in- 
limentality whatever, as if a cast were made 
liout a mould, or a print without a plate. 
om hence you say it is difficult to understand 
w there should not be here an intelligent being, 
well as mere desires connected with the senses — 
Ause connected with the understanding. Now, 
skering as before, I still ask — though perhaps, 
er our long argumentation, with somewhat di- 
oished confidence — may not this be accounted 
' by supposing a general law adapting and ad- 
ting all the proportions beforehand ? May not 
) Deity have originally appointed the taste or 
ore of carrying caterpillars in the solitary wasp, 
■ instance, exactly to the very number required 
feed the worm after born, when, by the laws of 
ktter, the egg shall have been hatched and the 
ab produced? So may not the bee form her 
xagons and lier rhomijoids, m coioec^^vi^^ ^^ '^ 
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gratification fdt by a fore-ordidned law of to 
nature, in following those lines and angkai Mcla 
other? 

B. That this is barely oonceiTable I mayp | 
haps admit. Bnt it is wholly unlike any ote 
operation of the senses and desires of wliich ifelM 
any knowledge. It means tins, that each desaiii 
so nicely adjusted as to produce in the animil ^ 
effects of reason and intention in man, or of ismS 
and intention in the same animal when apeting itt 
design and knowledge, and not instinetiviriy. Hi 
bird is to have a pleasure in bringing stieb I 
moss to a certain place, just at a given time, M 
putting them in one position — the solitary waip, i 
bringing, and only in bringing, for it never tiuii 
a certain numb^ of caterpillan, and to have i 
gratification in bringing one more, but the strtnp 
desire, because a sensible pleasure, in bringing ti 
eleventh as much as the first — also no Jdnd 
gratification in carrying the eleventh to any ott 
place than the same wtnere all the other ten we 
put — also a like pleasure in forming the hole i 
them, without the least r^ard to the use she k 
make of it, nay, ignorant beforehand of its bea 
to have any use ; and yet all the pleasure of cair 
ing caterpillars is to consist in carrying* theoi 
that particular hole, and there is no gratifioatM 
to be derived from carrying them to a place €i 
hair's breadth on the right or the left. Still mo 
— it means that the bee is to have such a gradfle 
tion as proves irresistible, and occupies her who 
life, in tracing certain lines and angles ; and y 
this strong desire is so £ir under control, fm 
of reason, that on obstacles being interposed, otii 
lines and angles are to be made, reason suspsBcyi 
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*e for the moment. So that the law ori- 
impoaed, and the quality impressed on the 
as not one and inflexible, to do a certain 
1 circumstances, yiz., to follow the impulse 
esires implanted, and which fiirm the ani- 
ture ; but it was a law or order coupled 
audition, and, as it were, giving a discre- 
power provisionally, or a power to be used 
n circumstances ; it was as thus — a law or 
do a certain thing, to obey the impulse of 
re, unless certain events sludl hiqppen ; and 
d in that case to cease fiiUowing the im- 
^ the desire, and to follow anoth^ g^uide, 
r to use a &culty, namely, reason, and act 
ig as it should direct, allow, or recommend 
ircumstances. Now, in the mere union of 
vith reason, while the desires act blindly 
ilse and the reason with discrimination, 
nothing at all inconsistent or inccMnpre- 
; it is the ordinary case of all mental 
ns. But the peculiarity of the case now 
1 is that the d^ires act exactly like reason, 
Qg the very same effects unlmown to the 
hich reason does with his knowledge. Are 
then calling different thinffs by the same 
'hen we say that it is the mfluence of de- 
1 appetites which makes the bee form her 
. the spider her web ? Might not the same 
* argument be applied to the operations 
1 on all hands to be those of reason, fcHT 
ij the investigations of Newton or La- 
P Might it not be said that they were in- 
l by an irresistible propensity, from deriving 
utification in drawing one line and using 
iflor rather than another ? But we know 
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this not to be the ^t. Why and how ? 
from their statements and our own consci< 
Bat for thiSy the same aigmnent might h 
and no one could refute it. So in the cast 
animal we argue thus, because we cannot 
and learn how she works. The impulse ( 
all along be borne in mind) of which the ar 
qpeaks is a physical one, t. e,y the effect < 
external object, or, which is the same thin 
operation of the animal's body, on her sei 
is a gratification of this specific kind wh 
explanation assumes — if not, it explains i 
Then how little resemblance does any such 
fication which we can form any idea of ( 
the bee to her lines or angles, and the 
wasp to her carrii^es and deposits) bear i 
we know and feel to be the ordinary na 
physical gratification, and the desires coi 
with it ? 

A» This consideration has much weight — 
the way you put the question as to the ma 
ticians. It seems to show that we have j 
same right, in the case of the animal's inst 
conclude in favour of design and reason, 
intelligent agent, and to conclude against it 
animal impulse or the direct operation of tl 
sical senses, as we should have, did we s 
mathematicians at work, observe their procc 
mark the result congruous with that proc< 
fore we spoke to them on the subject of ho' 
working was conducted. Indeed it is remj 
that we are in point of &ct just as much i 
the evidence which the thus inquiring oi 
would afibrd, as we are in the case of the a 
for who ever asked the question of either I 
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or Lagrange, and yet who doubts that both worked 
their problems from knowledge with intelligence ? 
The reason why we do not ask them is, that we 
have no kind of doubt in our minds ; the view of 
the operation is enough for us. This is because we 
say to ourselves, '< If I did so and so, I know it 
would be from knowing and meaning to do so and 
80, and not firom any physical gratification." This 
inference we transfer to others, by saying, '^ There- 
fore I believe they act in like manner. 
- JB. Certainly; and this, observe well, is the 
foundation of all our reasoning as to design. The 
only argument we ever have or can have in favour 
of any intelligent cause, £rom seeing the adaptation 
of means to ends, on surveying the works of na- 
ture, is, that, if we had done so and so, we should 
have had the design. All we see is the &ct of an 
adaptation ; the inference of a cause, or of a de- 
signing being, rests on the kind of reasoning you 
have just stated. So that in reality we have reached 
this important position, that our argument for the 
existence of a designing cause at all in the uni- 
verse rests on no better, indeed no other founda- 
tion than our argument that instinctive action 
proves an interposition of the Deity at each mo- 
ment. 

A. I must further observe, however, that beside 
the great weight of this consideration as last pre- 
sented, I feel the difficulty of the hypothesis of an 
original law generally imposed to be much aggra- 
vated by the consideration you adverted to at the 
same time, of a provisional and conditional law — a 
law to operate or not, according to circumstances, 
as if two implements had been given to the animal. 
Instinct and Reason ; for I feel the very gratuitous 
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ys^ of tkk miiMiiiiiHi ; and I know Uiat then m 

brpcthetiwi] on aaw q i irti oM tiMM wiwB m M |i 
oanehEi obliged to ■BnH„ nit, and mmmI^ am 
hrporliftk. iD^ovder tlal ve ly iriapt k to thi 




^. Bm there raMiot m difinltj stm more » 
eiipenbleinToiirws7,wki^ joodDnot yeCadveil 
to. Tbe Mippositifln of a law, and a proikiOMl 
or conditional kv, k all along ftwindod on tk 
aannqption of a pcfaon to obej it, to net instke^ 
irely. mikas a certain tUng knippM, and than k 
use Reason till a eertain oCher tUng liappcniy ni 
then to fidi back upon Instinct again. What cai 
be more giatnitons, not to s^ ahmid ? The ai9p^ 
sition that the Instinet k to cease and the Bcmw 
to begin in a certaia event, implies that the annnl 
acting by Instinct all the while was reasonable aai 
intelligent, else how could he know when to Iv 
down hu Instinct and take up Ids Reason ? If I 
send a man to go straight on till he meets a as* 
senger, or sees a finger-post, he is just as much 
rational agent all the while he does not deriili 
from the way, as he k when, meeting the m c aw a 
ger or seeing the gaide-post, he does deviak 
H() that the theory involves here thk abeuiditji 
that the instinctive action k all the while an iatd- 
ligent and rational operation, contraiy to the sup- 
position. I can really imagine nothing more de* 
ciftive or demonstrative than this — and I purposelj 
kept it to the last. 

A. I'erhaps the end k not yet come ; you have 
said nothing of the known errors or mktakes of 
instinct ^and thus I reserve also my strongest ar- 
gument to the last. I own that it waa thk conii- 
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leration which, always meeting ine, drove me to 
ieny the Newtonian doctrine, and to find any or 
every other escape firom it ; for surely if the Deity 
i» always acting, there can be no mistake— every 
thing must be perfectly snocessful and quite cer- 
tain. Yet how many cases of mistaken instinct do 
we see? Mules begotten; flies deceived by the 
mell of the stapelia to lay their eggs where they 
camiot breed the maggots, supposing the vegetable 
an animal substance putrefying ; and many others. 
Kow, if this was only the result of similar desires 
originally implanted, there is no difficulty ; for the 
law would be to follow that* smell, and this law is 
obOTed. 

Ja. Now, I really think you have just yourself 

answered your strongest argument ; for you admit 

there was that general law. Had it no design ? 

I>oubtless, and but one, to lead the iemimal towards 

its food, and the nest for its young — the two great 

objects of all nature, preserving the individual, and 

continuing the species. Yet here they fail in 

particular instances, and do neither. Then is not 

this a defect or imperfection in the general law, 

detracting, pro tanto, from its adaptation to work 

its undoubted purpose ? The same Being gave the 

general law whom the Newtonian theory supposes 

to be the particular agent. Then is it not just as 

inconsistent with iHis perfections to believe He 

has made a feulty statute, as to suppose that He 

makes a mistake in particular cases ? Can there 

be any difierence at all here ? 

A. How do we get out of this in the general 
case? 

JB. You mean, how do we answer sceptical, or 
rather atheistical argum^its, drawn from these 



supposed errors or imperfections ? Only by saying, 
that as in the great majority of cases the des^ is 
perfect, and tl^ wisdom complete, it is probaUe 
that further knowledge would remove all appaiest 
anomalies, and leduee everything to order, and to 
a consistency with perfect wisdom and sldlL In 
truth, we always assume design, even where ve 
cannot trace it. The physiologist never suppOM 
any part which he sees jntMiuced, as the splem, to 
have no use ; but rests satisfied that there ii i 
purpose, though he has feiled to discover it; and 
he hopes that it will hereafter be revealed t» lii 
inquiring eye. So when he finds i^paient in^o^ 
fection, he has a right — nay, it is sound logical ns* 
soning — to suppose, that further knowledge wonU 
prove it to be perfect, as in the vast bulk of cam 
he has found perfection. The instances of eno' 
neous or defective instinct are as mere notlmf 
compared to those of true or perfect instinct. 

A, We also approach here the argument on ik 
Origin of Evil. There is something to be flaid, 
though perhaps not much, as to the irreverent or- 
ture of the supposition that the Deity acts, coon- 
dering the meanness or impurity of some instinct- 
ive operations, and the trifling nature of others. 

B. You may well say, not much in this ; there 
is absolutely nothing at all. Our present argument 
only refers to physical, and not to moral considem- 
tions. Moral feelings or actions are of course not 
instinctive at all. There is no blame where there 
is no choice — no knowledge — no intention — no rea- 
son. Then, as to indifferent acts ; there is nothing 
small, or mean, or impure in the Deity's eyCi 
There is nothing in this more than is sometimes, 
without due con&ideialion, ui^ed a^nst the doc- 
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trine of Essential Ubiquity. It all proceeds upon 
a forgetfulness that the Deity cares as much for 
one creature as another ; all are alike proofs of his 
wisdom ; all alike objects of his favour. So as to 
matter ; there is nothing impure or disgustiug, ex- 
cept in relation to our weak and imperfect senses, 
which are, for wise purposes, so formed as to de- 
l^ht in some things and to repudiate others. Tliis 
b all relative, and relative to ourselves and our 
imperfect nature. To the Deity it can have no 
application. The structure and functions of the 
maggot, bred in the moat filthy corruption that 
can disgust our senses, exhibits, even to the eye of 
the philosopher, how cumbered soever with the 
mortal coil, as marvellous a spectacle of Divine 
skill and benevolence as the sanguiferous or the 
nervous system of the human body, or the form of 
the most lovely and fragrant flower that blows. 

A, I think the instinct of hunger has beg^n to 
operate upon my structure ; whether stimulated by 
the operation of the gastric juice upon the coats of 
the stomach, or how otherwise, I do not stop to 
inquire. Nor do I apprehend that our good host- 
esflrs instinctive love of order and method would 
approve of our keeping dinner waiting. 

JB, Your own excellent mother was the pattern 
of tliat regularity, as of so many other admirable 
qualities ; and the intercourse of society was in this, 
as in £ur more important particulars, greatly re- 
formed by her example. Therefore let us adjourn 
our further discussion, of which not much remains, 
at least not much that is difRcult, till to-morrow. 
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ANIBiAL INTELLIOENCE^— (F^cm) 

A. It must be confested, that fi>r a subject m 
extremely amusing as well as interesting in • 
higher view. Instinct has been giving us but littk 
matter of entertainment. I question if any -per 
sons ever talked upon it for so many hours without 
almost a single anecdote, or illustration of ai^ 
kind from the &cts, which are inexhaustible is 
variety, and every hour present new matter of 
wonder. Indeed, those ordinarily known are full of 
interest ; and we have been going on with, I think, 
two, the bee and the solitary wasp, never even 
casting a look over the rest of this boundless and 
variegated field. 

B. Why truly so; and the reason is plain 
enough. We had a problem to solve, and we set 
ourselves to try our hand at it. We assumed that 
the whole facts resembled those few to which we 
applied our arguments, or from which we drew our 
iDferences ; and our choosing two was quite right 
and safe — indeed, one rather than two, for we have 
dwelt more on the solitary wasp than even the 
bee, because no question could ever be made in her 
case of training or traditionary instruction. I do 
not at all repent of having pursued this course ; it 
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lias prevented digressions and distractions, which 
would have ensued, had we gone upon the facts at 
large. We should have been perplexed, some- 
times by questions of evidence, sometimes by mi- 
nute differences of no importance to the argument, 
sometimes by analogies only calculated to mislead. 
Our way has been to pitch upon a good example 
or two, which in some sort toibody the subject, as 
£ir as matter of &ot is concerned— an abstraction 
of Instinct, as it were, without immaterial particu- 
lars. — and to confine our reasonings and our illus- 
trations to that. However, there can be no sort of 
reason why we should not now reward ourselves 
-with a little of the entertainment which, as you say, 
ao amply belongs to this great subject. 

A, The Instincts which we have been considering 
AS our choice examples, especially that of the bee. 
are certainly the most wonderful of all the animal 
phenomena. But the cases where sagacity is 
shown, and which seem really quite inconsistent 
.with the doctrine that denies brutes all rational 
£u$ulties, are most frequently cited to raise men's 
wonder ; and, as I take it, for this reason, that we 
set out with supposing the common animals to be 
wholly devoid of intelligence, and are astonished 
to find them sometimes acting as if they had it — 
while the operations of Instinct being in many 
brutes above what any degree of intellect can 
account for, we refer these to a totally different 
origin. 

jB. I quite agree with you. Perhaps one need 
sot go much more now into examples of Instinct. 
None can exceed that of the bee, which has from 
the beginning of the creation been working, and all 
over the world working, in the same manner, upon 
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the successful solution of a problem in the higher 
mathematics, which only the discovery of the dif- 
ferential calculus a century and a half ago could 
enable any one to solve without great difiiculty at 
all ; and which a celebrated mathematician^ who 
was devoted to the ancient geometry, though an 
adept also in modem analysis, when he solved, 
conceived that he had gainoi no small victory for 
that fiivourite science by showing that it could 
solve this question of maxima and minima. 

A. Nevertheless, there are other wonders of t 
like kind, those which show Instinct to be as gieit 
in manu&ctures as the honeycomb proves it to 
excel in architecture. The paper-making* of the 
wasp is of this class. She makes a paper as excel- 
lent as any manu&cturer at Maidstone ; she hii 
been for sixty centuries acquainted with what wu 
only discovered by men between five and six cen- 
turies ago^for I think the question raised by Mee^ 
man confined the discovery to the years between 
1270 and 1302, though afterwards a specimen was 
produced as early as 1243. Moreover, when some 
of the more recent improvements, as the leng^theninff 
and equalizing the fibres, are considered, it is found 
that the wasp was all along acquainted with tlieae 
useful devices also. 

B, I have observed, too, in examining her 
structures, that she makes two kinds of paper, 
white and brown, the former being fine cambric 
paper, and the two glued together by an excellent 
smooth and durable kind of cement. The white 
paper, I find, takes the ink as well as if it were 
sized. 

A. When stories are told to excite wonder under 
the head of Instinct, they generally relate not io 
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Instinct, but to the Reason or Intelligence wliicli 
animals show. However, there are other wonders 
of Instinct beside those we hare been adverting to. 
The uniformity of the operations of animals of the 
same species everywhere and at all times is re- 
markable ; and the expertness they show from the 
first clearly proves that instruction and experience 
has nothing at all to do with the matter. Bring up 
a crow under a hen or under any other bird, it 
makes as exact a crow's nest as if it were born and 
bred in a rookery. 

J3, So Maraldi found that a bee an hour old 
flew off to the proper flowers, and returned in a 
little time with two pellets of farina, then sup- 
posed to be the material for making wax, now 
known to be used only in making bees breed, since 
the capital discovery of our John Hunter showed 
wax to be, like honey, a secretion of the animal. 
Nay, before birth too the animal works to an end, 
and with the same exact uniformity. The inimit- 
able observations of the great K^umur show that 
the chick, in order to break the egg-shell, moves 
round, chipping with its bill-scale till it has cut off 
a segment from the shell. It always moves from 
right to left ; and it always cuts off the s^ment 
from the big end. There is no such thing as a 
party of what Gulliver calls '*" little-endians" in 
nature. All these singular Instincts, however, 
regular and uniform though they be, are, when 
circumstances require it, interfered with by the 
rational process of adapting the means to the end, 
and varying those means where the end cannot 
otherwise be attained. But Instinct is regular and 
steady in all ordinary circumstances. 

A» The vast extent of the works performed by 
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animals, especially by insects, is no less won 

than their instinctive skill. Thb arises from 

immense numbers, and the singular Instinct v 

by they always work in concert when grega 

What can be more astonishing than the wt 

** the termites, or white ants, which in a nigl: 

I undermine and eat out into hollow gallei 

solid bed or table, leaving only the outside si 

rind, and soon will make that too disappear ! 

J?. Or the ant-hills in tropical countries, 1 

and fifteen feet high, as if men were to m 

building the height of the Andes or Hir 

Mountains, when they are vain of having ma 

little pyramids ? But let us go to instances 

other class— of Intelligence. 

'.' ; A. Had we better begin this new discuss 

ascertaining whether or not the doctrine of 

oific difference between man and the lower a 

is well founded ; or had we better begin wi 

&Ct8? 

J?. I am upon the whole for beginning w: 
&cts ; and I should come at once, as we ha 
been speaking of concerted operations of In 
to the case of the beaver, which is, under tfa 
of Intelligence, almost as wonderful as th 
oeedings of the bee and the ant are under 
Instinct. 

A. But before quitting the bee, and the ai 
the wasp, let us just observe their rationa 
They are nearly as notable as their iustinctiv 
The bee, upon being interrupted by Huber 
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vient to the rational; and, in fine, adapted het 
building to the novel circumstances imposed upon 
her ; making it, in relation to these, what it wouU 
have been in relation to the original circumstance 
if they had continued unaltered. It is found, too, 
that the ant, beside the wonderful works which she 
instinctiyely performs, has the cunning to keep 
aphides, which she nourishes for the sake of ob- 
taining from them the honey-dew forming her &• 
vourite food, as men keep cows for thdr milk, or 
bees for their honey. 

B, On this discovery of Huber some doubt has 
lately been thrown ; aiul do not let us trouble our- 
selves with anything at all apocryphal when the 
great body of the text is so ample and so pure. 
But the expeditions of a predatory nature are by 
all. admitted. They resemble some of the worst 
crimes of the human race ; the ants undertake ex- 
peditions for the purpose of seizing and carrying 
off slaves, whoni they afterwards hold in subjection 
to do their work — so that the least significant and 
the most important of all animals agree together in 
committing the greatest of crime»-H3lave-trading. 

A. With this material diffisrenoe, that the ant 
does not pharisaically pretend to religion and vir- 
tue, while we bring upon religion the shame of our 
crimes by our disgusting hypocrisy. But the wasp, 
too, shows no litde sagacity as well as strength. 
Dr. Darwin relates an incident, to which he was 
an eye-witness, of a wasp having caught a fly almost 
of her own size ; she cut off its head and tail, and 
tried to fly away with the body, but finding that, 
owing to a breeze then blowing, the fly's wings 
were an impediment to her own flight, and turned 
her round in the air, she came to the ground and 
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cut off the fly's wings one after the other with her 
mouth. She then flew away with the body unmo- 
lested by the wind.* 

B, I have myself observed numy ^'*ftfinfi« d 
similar fertility of resource in bees. But periispi 
the old anecdote of the Jackdaw is as good as any— 
who, when he found his beak could not readi the 
water he wanted to drink, threw into the pitcher 
pebble after pebble till he raised the surfiioe of tk 
liquid to the level of his beak. Lord Biioon teils it 
of a Raven filling up the hollows in a tree when 
water had settled. 

A. Or the Crows of whom Darwin speaks in tk 
north of Ireland, who rise in the air with limpeb 
and muscles, to let them &11 on the rocks and 
break them, that they may come at the fish. It ii 
said that animals never use tools, and FranUiB hn 
defined man a tool-making animal ; but this is u 
nearly using tools as may be— at least, it shows the 
same fertility of resources, the using means towaids 
an end. 

B, It does a little more. It shows the higheit 
reach of ingenuity, the using the simplest meuis 
to gain your end— the very peculiarity for which 
Franklin's own genius was so remarkable. He 
could make an experiment with less apparatus, sad 
conduct his experimental inquiry to a discov^ 
with more ordinary materials, than any other phi- 
losopher we ever saw. With an old key, a silk 
thread, some sealing-wax, and a sheet of paper, he 
discovered the identity of lightning and eloctricitj. 
Hero we are instituting a harmless comparison be- 
tween the bird and the sage : but the crow's genius 
b said once to have come in collision with the head 

*' Zoonomia, Sec. xvi. 16. 
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of a philosopher in a less agreeable manner, when, 
mistaking the bald skull of Anaxagoras for a rock, 
she let fall the oyster from such a height that it 
killed him. 

A. But there certainly must be allowed to be 
even nearer approaches to tool-making, or, at least, 
to the use of tools, among animals. There are 
many insects which use hollow places, and some 
which use hollow reeds or stalks for their habitations. 

S, Indeed they do; and perhaps the most re- 
markable of all proo& of animal intelligence is to 
be found in the nymphae of Water-Moths, which 
get into straws, and adjust the weight of their case 
so that it can always float — at least, Mr. Smellie 
says that when too heavy they add a piece of straw 
or wood, and when too light a bit of gravel.* If 
this be true, it is impossible to deny great intelli- 
gence to this insect. 

A, Why should we doubt it? The crow in 
rising and letting the muscle &11 shows as great 
knowledge of gravitation as the moth in this case. 

J3, But an old Monkey at Exeter Change, having 
lost its teeth, used, when nuts were given him, to 
take a stone in his paw and break them with it. 
This was a thing seen forty years ago by all who 
frequented Exeter Change, and Darwin relates it 
in his Zoonomia. But I must say that he would 
have shown himself to be more of a philosopher 
had he asked the showman how^the monkey learned 
this expedient. It is very possible he may have 
been taught it, as apes have oftentimes been taught 
human habits. Buflbn, the great adversary of 
brute intelligence, allows that he had known an 
Ape who dressed himself in clothes to which he 
* Troiuactioni of Hoyal Society of Edinburgh, vol. i., p. 42. 
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had become habitnated^ and slept in a bed, pulliiig 
up the sheets and blankets to cover him befiit 
goings to sleep ; and he m e ntions another whidli mk 
at tSble, drank wii^e out of a glassi uped a kalk 
and fork, and wiped them on a taUe-aapkin. M 
these things, of course, were the eenaeqiMDoe of 
tndninff , Sad shoeired no more sagacity thaa de 
ftats of dandng-dogB and bears, or of the lesnii 
pig — ^unless it were proved* that the ape on boBf 
taught these manipulationB becaaMiseoeifale of thor 
oonveoienoe, and volunturily, and by p io ft wen e^ 
practised them — a position which no eKperimenli 
appear to support. Smellie, however, mentions a 
Cat which, being confined in a room, in order ti 
get out and meet its mate of the other sex, lesnl 
of itsdf toopen the latch of a door ; and Ikneva 
Pony in the stsble here, that used both to open Ihi 
latch of the stable, and raise the lid of the com* 
chest — things which must have been leanifc bj 
himself, from Ids own observatkm, Ibr no one ii 
likely to have taught them to him. Nay, it wi| 
only the otlier day that I observed one of the 
Horses taken in here to grass, in a field throigk 
which the avenue runs, open one of the wickets bf 
pressing down the upright bar of the latc^, and 
open it exactly as you or I do. 

A, I have known, as most people living^ in the 
country have, similar instances, and especially in 
dogs. 

JB. But there is one instance of animals ^*^ffhr^ 
their prey in a way still more like the tool*makiog 
animal. I do not allude merely to the Spiden 
web, or to the Pelican's use of his large open pouch 
in fishing ; but to an American bird, of which yon 
find a curious account in the Philadelphia DranS' 
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tcHons.* It b called the neuM-4ikiter by the Ger- 
oans, as we should say the nine^kiUer^ and is found 
o catch grasshoppers and spear them when dead 
ipon twigs where the small birds come on which 
t feeds ; for the grasshoppers themselTes it never 
Kmches. These are left, generally aboat nine in 
lumber (from whence its name), thJB whole winter, 
ind they attract the birds of which the animal in 
[uesdon makes its prey. This is really using one 
creature as a bait, in order thereby to decoy and 
atch another. 

A, It is certainly a singular and curious in- 
tance, whether of Instinct or InteUigenee. Are 
here not stories told of apes using a cat or some 
ither animal-^I should suppose rather anything 
lian a cat — to get cbesnuts out of the fire ?•— or 
irfaat else is the origin of the phrase coO paw f 

JB. Fable, I presume. Muiy &bles have a real 
nigin in iact : this, I susqpect, has not. Monkeys, 
m the contrary, have been used by men to obtain 
Tuit or cocoa-nuts, by pelting them, and their 
lefending themselves with a fire of nuts. 

A. That, however, is a plain instance of sagacity 
uid imitation. They used missiles, as missiles were 
jsed agcdnst them. Some of our own belligerent 
neasures of retaliation have not always been nearly 
io judiciously contrived. 

^. No : we once, by way of retaliating on Na- 
poleon, helped him; as if the monkeys had pelted 
h^nselves, instead of throwing at us. However, 
n unexceptionable authority, Captain Cook, or at 
east Captain King, in Cook's kst voyage, has a 
ingular instance of sagacity in the use of means, 
nd almost weapons, in Bears. Here you have his 

* Vol. IT. 
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account of their mode of hunting : ^' The wild deer 
{barein) are fiir too swift for those lumbering 
sportsmen ; so the bear perceives them at a distance 
l^ the scent ; and, as they herd in low groundi^ 
when he approaches them, he gets upon the a^jdn- 
ing eminence, from whence he rolls down pieoei of 
rook ; nor does he quit his ambush, and punofl^ 
until he finds that some have been maimed. * 

A, Certainly, such a well-atiested &ct as thk 
is very important, and worth a thousand stories of 
lions and jackals. But you spoke of oomii^ at 
once to the Beaver, as the parallel to the Bee. 

B, Certainly it is, and may be called, in respect 
of its works, the Bee of quadrupeds, or if you wiD, 
of Intelligent animals, holding among them as high 
a place as does the Bee among Instinctive creaturtt 
Nevertheless, there may be some doubt raised hot ' 
far Instinct has a share in his operations. Thej 
are of great uniformity: all paclLs or companifli 
of beavers, and at all times, build the same shaped 
structure, and resemble one another closely in 
matters which are arbitrary, and therefore cannot 
be considered as the result of experience or reflec- 
tion—cannot be dictated by circumstances. This, 
however, opens a question of some difficulty, which, 
according to the plan we are pursuing, may be 
left to the end of our discussion, after we shall 
liave gone through the facts. In considering the 
beaver, I tliink we shall do well to follow Bufibo, 
as we did upon the ape, because he puiposely re- 
jectcil everything marvellous or doubtful in the 
accounts lie had received from travellers, and these 
must liave been numerous, for Canada was then a 
French colony. Those singular animals assemble 

* Cook*i Third Voyage, voU iii, p. ^06. 
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in bodies of from two to foiir hundred, and choose a 
convenient station in the lake or the river, having 
r^ard to the slope of its banks and their woodiness, 
but also, no doubt, to the frequency of floods in the 
water. If it is a lak^, or a river that varies little 
in its level, they build their huts without any 
further structure, but if the level changes much, 
they construct a dam or dyke, what we call a 
breakwater, extending eighty or a hundred feet 
icross, and ten or twelve broad: they thus keep 
the water nearly of the same height, at least they 
thus always obtain a sufficient depth of water. 
They then work in concert on the wood, gnawing 
the trees and branches to suit their operations. A 
bree the thickness of a man's body they will soon 
bring down by gnawing round its base, but on one 
side merely, and they know so exactly the opera- 
tion of gravity on it, that they make it fall always 
Eusross the stream, so as to require no land-carriage. 
It must be observed, in passing, that if they do 
this the first time they have built, and without 
Buiy previous experience of falling bodies, the 
operation must be taken as purely instinctive. 
They form their cabins so as to contain from 
fifteen to twenty-five or thirty animals ; each cabin 
has two doors, one to the land, and one to the 
water, in order that they may either go ashore, or 
bathe or swim, and sit in the water, which is part 
of their pleasure, or rather of their amphibious ex- 
istence. They have in each cabin also a storehouse 
for placing the parts of the shoots on which they 
feed (for that they make provision against winter 
is quite certain), and room enough for accommoda- 
ting their young when brought lorth. The cabins 
ire built ou piles, so as to be out of the water ; 
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they are neatly plastered with cement, the at 
flat and scaly tail being used as a trowel 
operation. They are of sufficient strength tc 
not only the stream and floods to which oocmi 
they may be exposed, but also severe stoi 
wind. The beavers choose to work with a k 
earth not soluble in water, and wliich the 
with clay. Such is the account of those 
rational and intelligent proceedings which I 
sceptical beyond all men of stories respecting f 
reason, sifted out of all he had heard, after rej 
everything that bore the appeaiance of eza( 
tion or fimey. He adds, that a single beaver 
he had, riiowed, in its solitary and domestic 
no fllg^ of sagacity or resources ; but xathi 
peered to be a stupid animaL According 
strange theory, that animals are d^enerat 
mind, and losii^ their fitculties as man imj 
(a notion derived from confounding their 1 
dominion, power, and numbers, in a wild 
with their loss of intellect),* he consider 
beaver as the ^^ only subsisting monument < 
ancient intelligence of brutes.'* 

A, They say doubts have of late been cast 
the former accounts of the beaver. I am 
Heame, one of the best North American travi 
is cited for this. 

B, Here is what that excellent obserrer 
upon the subject : you shall judge if he has i 
least altered the case. The beavers select, he 
either in small lakes or in rivers, spots whei 
water is of such depths as not to fireeze U 
bottom, preferring, however, running water 
cause tliis helps them to convey the timber 

• Vol. if.t p. 73, and v., p. 21. 
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iquire. Tliey begiu by fbrmiog a dyke across 
ith fiisciaes, stones, and mud, but without piles 
uried in the ground ; this dyke, whose only use is 
> g^ve them a convenient level of water, is convex 
D the upper aide fronting the stream ; and it be- 
Dmee solid and strong by repeated repairs, so that 
be branches sprout, and birds build in the hedge 
phich it forms. Each hut contains commonly one 
r two, but sometimes four families ; and some- 
imes each is separated from the others by a parti- 
ion. The hut has a door opening on the water, 
md no connexion with the land. He than goes on 
o show how they cut down and build, wherein he 
lifiers firom the common accounts only in saying 
Jbat no piles are used in the construction. They 
irork, he says, only by night, and each season they 
sover the buUdings with a new coat of mud-plaster, 
IB soon as the frost sets in. In summer they make ex- 
euTsions in the woods, choosing the trees they mean 
to make use of, and marking the position jdf new 
settlements, when their increase of numbers requires 
them to plant colonies. Their wood-cutting b^ins 
at the end of summer, and the building is carried 
on in autumn. They have also subterraneous re- 
treats along the banks of the river or lake, to serve 
as a place of refuge when they may be attacked by 
the glutton. You perx^eive, then, that there is 
very little discrepancy between this account and 
Buffon's ; indeed, there is one remarkable addition 
to the latter, if it can be relied upon, the precau- 
tion taken in summer to 4;hoose and to mark out 
the convenient stations where the new settlements 
hie afterwards to be made. 

A. There seems reason to sqppose that other 
Animals still preserve their sagad^ and act in con- 
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cert. No one can have observed a flock 
without perceiving that they have sent! 
to give the alarm. Indeed, wilder birds 
manner. Fieldfares, when they are o 
tree which you approach, remain steady 
less until one at the extremity rises on 
and gives a loud and very peculiar note 
when they all get up and fly, except on< 
tinues till you get near, as if she rema 
that there really was occasion for the 
and to call them back if the alarm pro 
one. She too at length flies ofl* rep 
alarm-note. 

B, In the forests of Tartary and of S< 

rica, where the Wild Horse is gr^;ariouf 

herds of five hundred or six hundred, wl 

ill prepared for fighting, or indeed for any 

and knowing that their safety is in flight, 

sleep, appoint one in rotation who acts i 

while the rest are asleep. If a man appn 

sentinel walks towards him as if to reconn< 

whether he may be deterred from comin 

the man continues, he neighs aloud and in 

tone, which rouses the herd and all ga 

the sentinel bringing up the rear. N< 

be more judicious or rational than this arr 

simple as it is. So a horse, belonging \ 

gler at Dover, used to be laden with run : 

sent on the road unattended to reach t 

vous. When he descried a soldier he w( 

oflT the highway and hide himself in a 

when discovered would fight for his Ic 

cunning of Foxes is proverbial ; but I ki 

it was ever more remarkably displayed tl 

Duke of Beaufort's couiilTy •, where Reyn, 



FACTS. Ill 

d pressed, disappeared suddenly, and was, after 
ct search, found immersed in a water-pool up to 

very snout, by which he held a willow-bough 
iging over the pond. The .cunning of a Dog, 
ich Serjeant Wilde tells me of, as known to him, 
eit least equal. He used to be tied up as a pre- 
ition against hunting sheep. At night he slipped 

head out of the collar, and returning before 
wn, put on the collar again, in order to conceal 

nocturnal excursion. Nobody has more &mi- 
rity with various animals (beside his great know- 
ge of his own species) than my excellent, learned^ 
1 ingenious friend, the Serjeant; and he pos- 
ses many curious ones himself. His anecdote of 
trover's dog is striking, as he gave it me, when 
happened, near this place, to meet a drove. The 
n had brought seventeen out of twenty oxen from 
eld, leaving the remaining three there mixed with 
>ther herd. He then said to the dog ^^ Go, fetch 
m ;" and he went and singled out those very 
ee. The Serjeant's brother, however, a highly 
pectable man, lately Sheriff of London, has a 
; that distinguishes Saturday night, from the 
ctice of tying him up for the Sunday, which he 
ikes. He will escape on Saturday night and re- 
Q on Monday morning. The Serjeant himself 
! a gander which was at a distance from the goose, 

hearing her make an extraordinary noise, ran 
k and put his head into the cage — then brought 
k all the goslings one by one and put them into 
vith the mother, whose separation from her 
ad had occasioned her clamour. He then re- 
led to the place whence her cries had called 
I must however add, that I often have con- 
;ed with Scotch shepherds coming up from the 
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Border country to our .great &m, and h 
them deny many of the storieB of -the e 
featS'Of sheep-dogs. Alfred Moutgomei 
the other day, Qross-queBtioneda -BokI 
shepherd with this result. 

A, Many of the feats which wease bi 
ing to 'intellectual ftumlties may be J 
operations. How shall we distinguish ? 

^JB. The 'rule seems simple. Where 
done in ordinary and .natural ciroumstanc 
-beoalled instinctive or not, according as 
our ^reason could, in. the likecircumstaiu 
us to perform or not, and according as i 
-is in a -situation which enables him to ( 
Ingly or not. Thus a bee's cell is made 
ture untaught:; a solitary wasp }providfi 
an offspring it never ean see, and knows i 
We set^these things down to Instinct. 
Tearing danger, appoint a sentinel, it i 
«tinct certainly, but there is here nothing 
intelligenee, for they do a thing which 
well do by design, and so differ from the 
are aware of the object in view, and mea 
it, and so differ from the wasp. But the 
apply to acts done in ordinary circumst 
Whidi I admit may or may not be i 
Anotherclass is clearly rather to be calk 
•I mean where the means are varied, adi 
adjusted to a varying object, or where t 
acts in artificial circumstances in any ^ 
example, the horse opening a stable-dooi 
room-door, the daw filling a pitcher w 
So there is a singular story told by Dup< 
mouTs 'in Autun'-s Animaux Cetebresy 
'he says he witnessed himself. A S^ 
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led its foot into the nooie of a cord'attacbed to 
out in the College des Quatre Nations at Pari^, 
by, endeavouring to escape had drawn the knot 
it. Its strength being exhausted in vain attempts 
fiy, it uttered piteous ories, which assembled a 
t flock of other swallows from the large basin 
ween the Tuilleries and Font Neuf. They 
med to crowd and consult together for a little 
ile, and then one of them darted at the string 
1' struck at it with his beak as he flew past ; and 
lers Allowing in quick suooession did the same, 
iking- at the same part-, till after continuing this 
abined operation for half an hour, they suc- 
ded in severing the cord and freeing their com- 
lion. They all continued flocking and hovering 
night ; only, instead of the tumult and agitation 
iphich they had' been at their flrst assembling, 
Y were chattering as if without any anxiety, at 
.but conscious of having succeeded. 
4.. The means taken to escape from danger, and 
provide for security, are certainly often of this 
oription,. the danger being often of a kind puiely 
idental and solitary, and the operation of the 
mal varying in diflbrent and new circumstances. 
ne birds wholly change their mode of building 
avoid snakes, hanging their nests to the end of 
nohes, and making the exit in the bottom> in 
oes where those reptiles abound; 
B* So too the Ants in Siam make no nests on the 
lund, as with us, but on.trees, that country being 
eh subject to inundations. But you find this 
Dge of habits in animals, upon circumstances 
nging, pretty general. The Dogs which the 
iniards left in the island of Juan Fernandez 
e found to have lost the habit of barking, when 
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Juan and D'Ulloa visited that fiunous spot i 
course of their journey in South America. Pos 
they found that barking warned their pr^, 
enabled it to escape. But Don in Gmnea 
and do not bark, and when Eur(^>ean dogi 
taken there they lose their bark in three or 
generations. This fact, then, is somewhat 
vocal. 

A, The docility of some animals may, how 
as it seems to me, be strictly ranged withir 
class of &cts we are speaking of. Although 
dren, as well as animals, learn through fear 
kindness, both operating (and fear alone ¥ 
suffice), yet it is an act of Intelligence to fi 
the dictates of both feelings : it implies this 
cess of reasoning,— ^^ If I do so and so, I 
have such a punishment or such a reward." 
the d^ree to which animals are teachable is 
derful. All Singing-Birds probably learn 
whole notes. 

B, Yes; Daines Barriugton has demonsl 
this by numerous experiments * on various l 
the young untaught birds, being placed ii 
nests of different species of birds, always ba 
song of those it nestled with ; and we all kno¥ 
a Piping Bullfinch can be taught almost any 
They seem to have no notion of liarmony o 
lody. I recollect a Green Linnet, which 1 
when a boy, or rather a mongrel between ths 
a goldfinch, being placed in a kitchen, and le 
its own fine and sweet notes, to take to an i 
tion, and a very good and exceedingly disco 
one, of a jack which, being ill-constructed, 
rally squeaked as if it wanted oiling. 

* PhV\.Ttwa.,l776. 



FACTS. 115 

A. Dogs show the greatest talents in learning, 
he feats of pointers, but sti]l more of shepherds' 
)g8, after making all the deductions you have 
entioned, are astonisliing. It almost seems as if 
e shepherd could communicate, by sign or by 
eech, his meaning, when he desires to have a 
articular thing done. But assuredly the dog takes 
s precautions exactly as he ought, to prevent 
e sheep from scattering, and to bring back run- 
ways. Indeed, Greyhounds and other dogs of 
LBce, as well as Pointers backing one another, 
^w the adaptation of, and variation in, the means 
i«d towards an end. 

J9. Retrievers exceed all other dogs in this re- 
ject. Tliere was one died here a year or two ago 
lat could be leflt to watch game, till the keeper 
'ent to a given place, and she would then join him 
fter he had ranged the field ; nay, could be sent 
> a spot where game had been leflt, and where she 
ad not been before. Indeed, she did many other 
\nDgs which I have hardly courage to relate. 

A, How were her pups ? I have always found 
iich extraordinary &culties hereditary. 

S, My worthy, intelligent, and lamented friend, 
\ A- Knight (so long President of the Horticul- 
ural Society^), has proved very clearly that the 
iculties of animals are hereditary to such a point 
s this. He shows that even their acquired facul- 
iesr— the expertness they gain by teaching — de- 
cends in the race. His paper is exceedingly cu- 
ious. But I think we need hardly go so far as to 
lis minute details for proof of the fact. It is 
i)und that where man has not been, no animals are 
ild and run away from his approach. When 
ougainville went to the Falkland Islands (or, as 
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the French call them, the Malouines),. he 
himself and his men immediately surrounded 
kind» of beasts and birds^ the latter settlii 
their shoulders. 'No navigators had ever been 
before. Lord Monboddo says tliat the same 
had been related to him by navigators.*" It 
clear, then, that the running away firom 
which seems natural to all wild animals in o 
dering upon inhabited countries, is an ao< 
propennty, transmitted' to the descendants of 
whose experience fh^ taught it them as nee 
for their safety. 

A. Have you Knight's paper hei 3 ? I km 
accuracy of hi» observation: to equal his grc 
genuity. 

j^i To- that r too can bear my testimony, 
is his principal paperj read lately before the 
Society. It is given as the result of his ol 
tions and' experiments, made for a period o 
years; ifc is tiierefbre most justly entitled to 
respect. He chiefly dwells on the case of S 
ing Spaniels, and among other instances giv< 
which is indeed very remarkablis. He foui 
young and untaught ones as skilful as the olc 
not only in finding and raising the woodcocl 
in knowing Ute exact degree of frost whic 
drive those birdfe to springs and rills of ur 
water. He gives the instance, too, of a you 
triever, bred" from a clever and thorouglily- 
parentj which, being taken out at ten mont 
with hardly any instruction at all, behaved i 
and knowingly as the best- taught spaniel, ii 
ing into the water fbr game that was shot, 
pointed' out to it, however small, bringing 

♦ Origin of Langoag^e, b. u., ch. 2. 
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depositing it, and then going again, and when none 
reniaioed, seeking the sportsman and keeping by 
him. He imported some Norwegian ponies, mares, 
and had a breed from them. It was found that the 
produGe '^ had no mouth," as the trainers say ; 
^ad it W4S impossible to give it them ; but tliey 
if«re otherwise perfectly docile. Now in Norway, 
draught horses, as I know, having travelled there 
.^pd driven them, are all trained to g^ by the voice, 
f^nd hfive no mouth. — Again, he observed that they 
could not be kept between hedges, but walked deli- 
berately through them — there being, he supposes, 
none in the country from which their dams came. 

A» Does he speak of any other animal ? 

JB^ Yes, he mentions his observation on Wood- 
cock^ which he could remember having been far 
lass wild half a century ago ; for on its first arrival 
ill autumn, it was tame, and chuckled about if dis- 
turb^, making but a very short fliglit, whereas 
now, and for maay years past, it is very wild, run- 
Sling in silence and flying far. He gives an in- 
«tai3ce of sagacity in a Dog, unconnected with 
bereditaiy intelligence. He one day liad gone out 
wiibi his gun and a servant, but no dog^ Seeing a 
cock, he sent the servant, who brought this spaniel. 
A month afterwards he again sent for the same 
dog from the same place. The servant was bring- 
ing him, when at twenty yards from the house the 
•paniel left him, and ran away to the spot, though 
it WCV3 above a mile distant. This he often re- 
peated* and always with tlie same result ; as if the 
aoimal knew what he was wanted for. Leonard 
Sklmunds teUs me of a dog (a Newfoundland 
spaniel) of Mr. Morritt's, at Rokcby, which has 
been known to take the shorter road tP where he 

f3 
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knew he was wanted, and leave the serva 
keeper to go round about. You yourself to] 
of a dog that met you sporting by a short ci 
known to you. 

A. The manner in which animals can find 
way is very extraordinary. But though, in 
cases, it may be through close observation 
observation the clearer and better rememben 
cause, like the Indian woodsmen, they have s 
ideas ; yet, in other cases, it seems an Instinct 
difficult to conceive in its workings. In tru 
the stories told be true, I question if any ins 
we have yet examined of Instinct be so trul 
accountable on any principles of intelligenc 
have known of dogs sent to a distance, and oc 
home immediately, though taken in the dark. 

B. That might be from smell or track, 
stories are also told of dogs and cats taken in 
pers, and finding their way back speedily. L 
munds had one that was carried from AmbJ 
to three miles on the other side of Burton, s 
tance of twenty-seven miles, in a close hampc 
a coach ; and it found its way back next mor 
Dr. Beattie's account of a dog which was ca 
in a basket thirty miles' distance, through acoi 
he never had seen, and returned home in a i 
is less singular than this, even if it were as 
authenticated. Dr. Hancock, in his excellent 
on Instinct, which, however, contains fully as i 
upon the peculiar tenets of the Society of Fr 
as upon our subject, relates the story of a 
being conveyed from Scotland to London bj 
and finding his way back ; of a Sheep retui 
from Yorkshire to Annandale, a distance < 

least eighty miles ; and oi aivotivet ^\\efe^ t^Xxj: 
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»in Perthshire to the neighbourhood of Edin- 
rgh. Kirby and Spence, too, in their Introduc- 
n to Entomology^ state, on the authority of a 
ptain in the Navy, a strange anecdote of an Ass 
cen from Gibraltar to Cape de Gat on board of 
ip, and finding its way immediately back througli 
ain to the garrison, a distance of two hundred 
les of very difficult country. The ass had swam 
shore when the ship was stranded. Thb &ct 
ans to be well authenticated, for all the names 
$ given, and the dates. 

A. There is no end of such &cts, and many of 
3in seem sufficiently vouched. The Letters on 
stinct mention a cat which had been taken to the 
est Indies, and on the ship returning to the Port 
Liondon she found her way through the city to 
■ompton, whence she had been brought. 
JB. That is a work I have often wished to see, 
d never been able to get. Dr. Hancock quotes 
for one of the most remarkable proofe of sagacity 
d resource in the Goat, and this operation has 
en, it seems, observed more than once. When 
'o Goats meet on a ledge bordering upon a pre- 
pice, and find there is no room either to pass each 
her, or to return, after a pause, as if for reflec- 
m, one crouches down and the other walks gently 
er his back, when each continues his perilous 
limey along the narrow path. 
A. In Rees's Cyclopaedia a story is given as 
jU vouched, of a cat that had been brought up 
amity with a bird, and being one day observed 
seize suddenly hold of the latter, which hap- 
ned to be perched out of its cage, on examining, 
was found that a stray cat had got into the room, 
d that this alarming step was a manoeuvre to 



i 
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save the bird till the intruder should depart. Btit 
what do you make off carrier-pigeoiiB ? Theibctt 
are perhaps not trell aseertafaied ; there being t 
good deal of mystery axid oCher quaekefy iSSsiA 
the training of them. 

B. I desired one of the trainers (they are SpM- 
fields weavers generally^ to come, that I ftfigfct 
examine him abont bis art, but he has neref iMSli 
with me. I have tead and considemi a MfVrf 
made to me on the subject. It is said tIfS Miif 
begins his flight by making divles, which locMM 
more and more in diameter as he rises ; and that k 
thus pilots himself towards hit ground. But sffl 
this indicates an extraordinary popwer of obiSrf^ 
tion ; for they come from Brussels to London 0BA 
return. Nay, they have been knowik to lly fittn 
the Ehine to Tana, Serjeant Wilde took pigeott 
of the Kock kind to Hounsiow, and they flew bl^ 
to Gkiiidford-street in an hour. They were tAJOi 
in a b^, and could see or smell nothing by the 
way. (^ being let loose, they made two at three 
wide circles, and then flew strai^t to their dore^ 
cot. The Serjeant also knew of a cat which a 
shopkeeper's apprentice in Fore-street had been 
desired to hang, and found he could not. He then 
took it in a bag to Blackfriars Bridge and threw it 
into the river — the cat was at home in Fore-street 
as soon as the apprentice. He might have made a 
circuit, but certainly the cat returned in an hour 
or two. The grocer's name was Gardner — flie 
distance is certainly above a mile, and through tlie 
most crowded part of London. The case of bees 
is referable to Instinct clearly. Honey-finderB in 
America trace their nests by catching two bees, 
carrying them to a distance, and letting them fh- 
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i2acb taked the straight line towards the nest or 
Ive, and by noting these two lines, and finding 
^hete they intersect each other, the hive is found. 
Tow the bee is known to have a very confined 
phere of vision, from the extremely convex form 
f her eye. She is supposed only to see a yard or 
y before her. 

jt, I fkncy we must pass over the subject of 
ligration for a like reason. It seems still involved 
1 much obscurity and doubt, though I take for 
iranted that no one now yields to Daines Barring- 
tm*s theory, which denies it altogether. 

JB, Clearly no one; the facts are quite indis- 
»t(table as far as negativing that goes ; and indeed 
lis reasonings are so full of prejudice, or precon- 
leived opinion, and his suppositions for disposing 
kf the &cts so strained, that his argument never 
^nld have had much weight; One f&ct seems also 
i6t to be disputed, and is referable to Instinct 
ilone. I mean the agitation which, without any 
iause, comes on upon a bird of any of the migra- 
ory classes at the appointed season of migration, 
[t is, in all probability, connected with the sexual 
mpuLses. 

A. The communication with each other, which 
inimals have by sounds or signs, can, I think, 
lardly be doubted. 

JB. The observations of Huber clearly show that 
.nts have a kind of language by means of their 
eelers or antennae; and every day's experience 
eems to show this in other animals. 

A. Some believe that they have a notion of what 
nen, are saying, and no doubt very strange and 
ucky guesses have sometimes been made, one of 
vhleh I wrote you an account of. I had it from a 



122 ANIMAL INTELLIGENCE. 

most accurate and literal person, and it tends to 
prove that his shooting dogs had found out his in- 
tention of going into Nottinghamshire the day 
after. However, it is perfectly clear that these 
things are referable to minute and exact observa- 
tion of things which escape us in the greater multi- 
tude of our ideas and concerns. All this, howev^, 
only illustrates the more how well animals can 
profit by experience, and draw correct inferences 
from things observed by them. 

B, Among other instances referable plainly to 
intelligence must be ranked the devices which one 
animal is known to fall upon for benefiting by an- 
other's operations. The ant enslaving workers is 
the most curious instance certainly. But the 
cuckoo laying in other birds' nests, and leaving her 
progeny to be brought up by them, is another. 
Nor can this be set down wholly to the score of 
Instinct ; for there are abundant proofs of her also 
building when she cannot find a nest, and then she 
lays in her own, and hatches and rears her brood. 
This curious and important fact, long disbelieved 
by vulgar prejudice, was known to that g^eat ob- 
server Aristotle, who says she sometimes builds 
among rocks, and on heights.* Darwin confirms 
this by the observations of two intelligent friends 
whom he cites.f The man-of-war bird is a still 
more singular instance of contrivance, for though 
its food is fish, it has not such a form as to be fit 
for catching any, and therefore it lives piratically 
on the prey made by other fishing birds ; hence the 
name we have given it. 

A. Only think of our never having all this while 
said a word, or more than a word, of either the 
* Lib. vi., c. 1. t Zoonomia, vol. xvi., p. 13. 
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Fox or the Elephant, proverbially the two wisest 
of animals. Of the former's cunning every day 
shows instances ; but that the elephant should be 
left to take care of a child unable to walk, and 
should let it crawl as fiir as his own chain, and 
then gently lift it with his trunk and replace it in 
safety, seems really an extraordinary effect of both 
intelligence and care, and shows that fine animal's 
gentle nature, of which so many anecdotes are told 
by travellers in the East. 

J?. The amiable qualities of brutes are not quite 
within the scope of our discussion, unless indeed in 
so &r as whatever things are lovely may also be 
said to betoken wisdom, or at least reflection. 
The natural love of their ofibpring I should hardly 
cite in proof of this, because it seems rather an in- 
stinctive feeling. But the attachments formed be- 
tween animals of different classes, a cat and a 
horse, a dog and a man, and often between two 
elderly birds, may be cited as interesting. One of 
these fiiends has been known to be unable to sur- 
vive the other. I have heard this of two old par- 
rots, upon the best authority. 

A. We have said nothing of fishes, or of any 
marine animals. 

S, Why, of these our knowledge is necessarily 
very limited. That they have remarkable Instincts, 
some of them resembling those of land animals, is 
certain. The Sepia, or cuttle-fish, ejecting a black 
or dark-brown fluid to facilitate his escape, resem- 
bles the stratagem of some beasts emitting an in- 
tolerable effluvia in the face of their pursuers. 
The Whale, when attacked by the Sword-fish, 
diving to such a depth that his enemy cannot 
sustain the pressure of the water, is another well- 
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kjQOWQ example of defensive actioo. I used t< 
ROrve with interest the wary cunning of tht 
.Q^rp in the ponds here : there was no deco 
tfieQi with bait, which the younser and less c 
rienoed fish took at. once. So little have mmi 
.merly undervalued the faculties of fishes, 
Plutarch wrote an ingenious treatise in the for 
> dMlogue, on the question whether land or ^ 
. maJEaals have the most understanding. 

A. How does he treat this odd question ? 
J^. Here is his book ; and certainly as &r a 
. fyat portion of the subject goes, where the m 
j^f.land animals are concerned, ho sails beibn 
ilfi^d. To his first remark I willingly subsc 
thsjt ttiQse. hpU the most stupid doctrine upon 
•Ubif^t (ol qj^Xre^f XfyoFrcc) who say that 
niajb do not really fear, r^oice, remember, i 
. ^,.bi|t only. do something like fearing, rejoii 
Sep, {wtrarei t^ofiejia^ajLy &c. ); and he asks what 
r^9oners would think were it also contended 
animals do not see, but make as if they saw ; 
hear, but make as if they heard ; nor roar, 
make as if they roared ; and, finally, do not 
but only did something like living. He thei 
lates a great variety of facts respecting the sage 
of animals, some of them evidently fabulous 
the love of a dragon for a youns^ woman), 
some, as the account of the ant laying in gp 
now proved to be erroneous ; but he gives ot 
worthy of attending to. Thus, the contrivan£ 
African crows, who, when the water was scfl 
threw pebbles ipto deep cracks of tlie earth, si 
to bring the fivid up towards the surface, ainl wi 
their reach— the similar cunning of a dog on b( 
q£bl ressel— the like deyiqe fallen upon by eleph 
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to rescue one that had fallen into a pit — the astute- 
ness of the fox, used by the Thracians as a kind of 
guide in crossing a river frozen over, to find out 
whether the ice is thick enough, which the aniiaal 
does by stopping and listening to hear if the water 
is running near the surface— the judicious mo<le of 
flight in which cranes and other birds of passage 
marshal themselves, forming a wedge-like body, 
Avith the strongest birds at the front angle or 
point. But when he comes to the otiier side of tlie 
question, and is to state the case for the flsiies, we 
Bnd a great falling off both in Iiis facts and in his 
evidence. Beside telling very absurd stories about 
crocodiles in Egypt obeying- the call of the priests 
and submitting to their influence, he dwells upon 
the Sepia, whose escape in a black cloud of his own 
making he compares to the tactics of Homer's 
gods ; upon the cunning shown by fishes in gnaw- 
ing lines to escape with the hook; nay, upon a 
story he tells of their helping one another to escape 
when caught, which is plainly groundless ; upon 
the Torpedo, or electrical eel, giving shocks, which 
is clearly a mere physical quality, and no more in- 
dicates reason than the shark using his teeth ; upon 
shoals of fishes, like flocks of birds, forming them- 
selves into wedges when they move from one sea to 
another, which is certainly true ; upon the dolphin 
loving' music, which is purely fabulous, as well as 
the feats of wisdom and philanthropy that he 
ascribes to this* fish (/lovoc yap av^ptiiirov aaira- 
Cerai m^o kv^ptoiroQ can); finally, upon all the 
fables to be found in the poets respecting this fish. 
After reciting one of these, by way of proving his 
case in favour of marine animals, he innocently 
enough says that although he had promised to 
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relate no £ibles, he now finds himself, he knows not 
how, in the company of Cseranus and Ulysses, and 
so he brings his notable argument to a close. 

A, How does he ultimately decide the question 
propounded ? 

B. With a verse of Sophocles, intimating that 
both sides have gained some advantage towards a 
common purpose ; but the victory is given to 
neither, the umpire pronouncing that both the ar- 
guments combined overthrow the doctrine of those 
who deny Eeason and Intelligence to animals 
generally. 

A, There are no modern books which fully dis- 
cuss this subject systematically, either as regards 
Instinct or Intelligence. One is exceedingly dis- 
appointed in consulting our best writers, whether 
metaphysicians or naturalists, with this view ; and 
the omission is the less to be excused because there 
are great opportunities of observing and comparing: 
this branch of knowledge is eminently suited to 
inductive reasoning ; we live as it were among the 
facts, and have not only constant facilities for 
making our experiments, but are in some sort under 
a constant necessity of doing so. 

B, Truly it is as you say. I have often felt 
this disappointment and this disapprobation. The 
works of metaphysical writers contain a few scat- 
tered suggestions, or dogmas, and with these they 
leave the subject. Naturalists, who could throw 
so much light upon it, confine themselves chiefly 
to the structure and functions of the organs, and 
leave the mental part of the subject out of view. 
Yet a physiologist, who also applied himself to this 
latter branch of the inquiry, would be the person 
best qualified to grapple with its difHculties and to 
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throw light upon it. Therefore I learnt with ex- 
treme satis&ction that an able and learned pro- 
iessor of Natural History had given a course of 
lectures upon it at Paris, and was still more gra- 
tified to find that he soon afterwards published 
them. I speak of M. Virey's work ; those two 
thick volumes lying there contain above a thousand 
pages on the Habits and Instinct of Anunals ; and 
to raise my expectation still higher, it professes by 
its title to deal in facts — for it is called Histoire 
des Mceurs et de V Instinct des Animaux. 

A, Well ; I suppose you rushed upon it to slake 
your thirst ? 

J?. As a traveller upon a delicious and copious 
spring, and found it a picture ; or upon a luscious- 
looking large peach, and found my mouth filled 
with chalk. I have had these volumes here these 
two years, and I can barely now say I have been 
able to get through them. They are througliout 
not only written in the very worst style of French 
sentimental declamation, but they avoid all pre- 
cision, all details, all facts, as something grovelling, 
common-place, and unimportant. The constant 
object is not to find out or illustrate some truth, to 
describe or arrange some phenomenon, but to say 
something pretty, far-fetched, and figurative. And 
all this with an arrangement of the classes of ani- 
mals so methodical, tlmt on looking at the contents, 
and finding they proceed regularly from the struc- 
ture of the globe and the general qualities of its 
difiTerent products, to mammalia, then to birds, 
reptiles, fishes, and so downwards through the in- 
vertebrated animals, ending with zoophytes and 
moUusca, you naturally expect under each head to 
have what the title promises, a History of the 
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Habits and Instincts ; and find nothing of^the kind 
from beginning to end, but only trope after trope, 
one piece of finery after another, nothing but vague 
declamation long drawn ont, an endless succeasion 
of the most frivolous sentimentality. Truly such 
a work, from so learned a naturalist, one who 
could so well have instructed and entertained us, 
had he but chosen to be plain and- didactic, instead 
of being brilliant and riietoricar, where all 'eloquence 
and ornament are at)8olutely misplaced, iis no small 
offence in the literary, world. 

A\ ni assure you our French neighbours are 
not the only sinners in this particular. I have 
been somewhat mortified of late years at perceiving 
a tendency to fine writing and declamation among 
our own men of science, and- 1 ascribe, it^ in some 
degree, to the more general diffusion of scientific 
knowledge, which naturally introduces the more 
popular style of composition . Our Society of TJsefbl 
Knowledge has no sins of this sort on its conscience, 
because we correct with unsparing severity all we 
publish; but you may perceive the tendency d 
popular explication to run in this bad direction, 
from the kind of matter that is often submitted to 
us for revision. I am sure I sometimes draw my 
pen through half a page of fine writing at a time. 
JB. T will engage for it you do inexorably when- 
ever you find' such outrages. My experience is 
precisely the same ; and I am just as severe or 
those parts, evidently the prime fkvourites of th( 
learned and very able >vriters. But we originallj 
set out with firmly resolving to be most rigoroui 
in matters of taste, being aware, as you say, of the 
tendencies of popular writers. In truth, however 
that vile florid style darkens instead of illustrating 
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aad while we never can write too clearly to the 
people, we never can write too simply, if our de- 
sign be to write plainly and intelligibly. But 
though our Society is free from having any of this 
blame, I cannot quite acquit of all blame the meet- 
ings, however useful ami praiseworthy in other 
rei^pects, of an association which brings crowds of 
hundreds and thousands together, to hear ma- 
thematicians and chemists making declamatory 
speeches. I must say that those assemblages offer 
some violence to Science, at least they somewhat 
lowttr httr l^ showing her cultivators trying a trade 
they no more can, or even ought to excel in, than 
poets in solving questions of fluxions. It is since 
these meetings, otherwise useful and excellent, rose 
into eloquence, that I have «een a mathematical 
discussion, by a very able and learned man, in two 
consecutive ipages of which I reckoned up above 
twenty metaphors — all tending to darken the sub- 
ject — ^to say nothing of poetical quotations without 
any mercy. Formerly declamations were reckoned 
«o little an accomplishment of scientific men, that 
when JBkhop Horsley filled our Royal Society with 
a Actions controversy, the ministerifiQ side, Sir 
Joseph Banks's party, had to send for assistance — 
and -where think you they went for an orator ? 

A. -I suppose. to some Nisi Prius advocate. 

JB. Guess again. — No! — So humble were their 
views of oratory that they went to the other side 
of the hall, as the lawyers say, and got for their 
champion, Mr. Anguish, who was Accountant-Ge- 
ueral, a Cliancery man, and had perhaps made as 
few speeches as any one in that Court. But in the 
work which I have referred to, and even in those 
Msientific meetings, there is .at least much that is 
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highly valuable, much good grain, and the tmk 
may be rejected as chsdf — whereas, in this pieoe 
of French declamation all is chaff, and hardly a 
grain can be gleaned out of the light and worth- 
less matter. 

A. Can you find nothing by sifting and bolting it? 
I generally find something even in the worst books. 

S. I will not say that these heavy volumes of 
light matter contain absolutely nothing ; but won- 
drous little assuredly they have to reward the paioi 
of searching. What can be more hateful thao ft 
man of science unable to speak oi granivoroiis ani- 
mals without terming them Pythagoreans and Gym- 
nosophists; calling the crying baboon of Soath 
America a wild Demosthenes, the lion a generous 
prince, the jackal a courtier; describing the 
nightingale as appealing to Heaven against the 
robber of her nest, and tl^ crocodiles as the " sad 
orphans of nature," because .hatched in the sand; 
nay, carrying his ridiculous fimcies into actual 
practice, seriously explaining the mild temper of 
one animal by the sweetness of its humours, and 
the ferocity of another by the acrid juices of its 
system — all a pure fiction in ^t, as well as a gross 
absurdity in theory I Then mark the consisteDcy 
of a philosopher — ^a consistency worthy of the ve- 
riest mob. He denounces, as the most atrocious 
of men, the experimenter on a living dog or rab- 
bit, Fontana, or Majendie, I suppose, and after- 
wards speaks with the utmost composure of divid- 
ing a bee in two, in order to examine her honey- 
bag. Of the bee, indeed, he seems very mode- 
rately informed. He speaks of Aristarchus having 
devoted his life to the study of this insect, instead 
of AristomsLchus ; assumes to be true the notion 
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long exploded of honey being collected from flow- 
ers, instead of a secretion in the stomach ; will not 
believe that wax, too, is a secretion, though he 
refers unconsciously to Huber's experiment of ob- 
taining it from bees feeding upon sugar and water ; 
and, to set off his modern natural history with a 
little &lse classical lore, must needs call the cells 
" their citadel, or the palladium of their republic." 

A. Bad enough in all conscience. But now 
g^ve us the grain or two of wheat in all this bushel 
of chaff. 

JB, First, and this makes it more provoking, the 
anthor writes clearly and admirably when he 
chooses to leave off declaiming. There is a long 
note upon vertebrated and invertebrated animals, 
showing with much clearness and precision that 
in the former, which have a cerebral and nervous 
system. Intelligence prevails ; in the latter. Instinct. 
He maintains the specific difference of Instinct and 
Reason or Intelligence with great force and clear- 
ness; indeed, there seems nothing to find fault 
with in his statements here, except that he places 
the seat of Intelligence in the cerebral nervous 
system, and of Instinct in the ganglionic, and thus 
is forced to deny Intelligence altogether to insects, 
whereas we have seen that Huber's observations 
plainly show the bee to have the capacity of vary- 
ing its means in accomplishing the end in view 
when the circumstances vary ; and this surely can- 
not be distinguished from Intelligence. Also he 
discusses, with perfect strictness of reasoning, the 
hypothesis of a very celebrated naturalist, no less 
than M. Lamarck, and, I must say, refutes very 
satisfactorily the theory of my most learned and 
worthy colleague, for whom we all must feel tlie 
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.mMi tpneofiHind wspeAt Jie*2taod iMBndi 
irnxfipoae that Inrtinet leaoliB ii€m*tfae duJ 
itaQgr aequiBed by animab adapted to ik 
:ataBC0B tin ^whlohithey Sxoad thMoadvet j 
iiwfbegiimiiig of ihe ci«tti<m,4wd ibat tli 
oecatioafld an adaptation of .their ataiotu 
ilisiilar opeiatiofls, 'as^well ma a jaonatan 
aad !deniB io fpef&m them. Jf on^ J113 
•jactioQ to M. %baaif*s fd&ctaiion a£ thi 
aibioli jS >mere^ tlie explodad dootrinB 
tenoieB in a new form, is, that it requirei 
okdwiBate (answer 4o loviirthiow lit. iFoi 
YweuMB 'in «]liDaliire whichin the .laaitfl 
"tomppoM aoy aBiBial««t.any:peEiod to 
iHeipowariof -Akannff .his bod% atnuri 
jUing one ^pait 4uid alteiiQg another 4um» 
rhisMiaittB? Besides, ifanimafa,.at their 
ation, iiad JK> much poweraad so much/in 
as tUs theory supposes, why should this 
and leare th^ only possessed of blind 
now? The reasoning, .however, of M. 
-sound, land- does much credit to hisacuten 

A. But ha^e you found, in his vol 
:&ctB; nothing to plaoe among 'the p] 
which we are collecting ^previous to resu 
discussion respecting the &culties of brut 

JB, Yeny little ; and that so wrapped 
ohimation, andso disfigured with %ures 
thus speak), that there is no small dLQ 
seizing hold of it. What he says of t 
tecture of squirrels, marmots, rats, and sc 
rodents, is ^new to me. I had only been 
the beaver, among this tribe, as remarkab 
genuity. But it seems these others excel a 
-xaj^gghag^igabtegmDeuk dwellings;; they n 



FACTS. 133 

partments or chambers, which they line with clay, 
uid cover with a roof from the weather ; in some 
of these chambers they stow vegetables, which 
they previously dry in the sun ; others they use for 
the reception of their young ; in others they sleep. 
He brings together some curious instances of swift 
and long-sustained flights of birds. Thus the 
smallest bird, he says, can fly several leagues in an 
hour ; the hawk goes commonly at the rate of a 
league in four minutes, or above forty miles an 
hour. A fiilcon of Henry II. was flown from Fon- 
tainebleau, and found, by its ring, at Malta next day. 
One, sent from the Canaries to Andalusia, returned 
to Tenerifle in sixteen hours, a distance of nearly 
seven hundred miles, which it must have gone at 
the average rate of twenty-four miles an hour. 
Gulls go seven hundred miles out to sea and return 
daily ; and Frigate-birds have been found at twelve 
hundred miles from any land. Upon their migra- 
tion he states, as a known fiu^t, that Cranes go and 
return at the same date, without the least regard to 
the state of the weather, which shows, no doubt, if 
true, a most peculiar instinct; but these, and, 
indeed, all facts which we find stated by a writer 
so addicted to painting and colouring, must be re- 
ceived with a degree of suspicion, for which no one 
but M. Yirey is to be blamed. The accounts, 
however, of the swiftness of birds, I can well 
credit, from an experiment which I made when 
travelling on a railway. While going at the rate 
>f thirty miles an hour, I let fly a bee ; it made its 
circles as usual, and surrounded us easily. Now, 
if there was no current of air or draught to bear it 
ijong, this indicated a rate of ninety miles an hour ; 
ind even allowing for a current, the swiftness must 
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have been great. I should, however, ^ 
peat this experiment before being quite 
great a swiftness in so small an, insect. 

A, Have you given all your gleaning! 
work? 

JB, I should, perhaps, add these two. 
in it a curious passage from an old Spanisl 
the seventeenth century, giving a quaint 
account of the sagacity of the beggar: 
Borne ; and we also find the titles of som 
woi^s on the faculties of .brutes, whicl 
Guriousy and siiow how great a degree o: 
that hdi)orious people have paid to th 
but, at the same time, betra/ not a Ij 
characteristic boldness and enthusiasm 
speculations; 

A* I conclude you have never seen i 
these titles in this book ? 

S, Never ; and I really should wish 1 
works themselves. One is Mayer de j 
poenis Br%UcTum^ 1686, in quarto. A 
1725, Hennanson de peccatis Srutor 
however, is printed at Upsal. A third is 
de Simvlacris virtutum in 3rutis Am 
1691 ; and a fourth, Schroeder de JBruto 
gione, 1*702. Then, it appears that one 
wrote, in 1672, a Dissertation on the 
Amnuds, anc^Meyo: and Martin, not i 
done, followed this up a few years aft€ 
with a Treatise on the Logic of Animah 
other with one De Ammalium Syllogisn 

A. Does the Spaniard give any curioi: 
lars of dogs ? 

B, Not perhaps any that surpass wha 
been stating from £icts known among 
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lut bis account is diverting enough. '< The bliod- 
lan's dog/* aays he, ^' wUl take him to the places 
iiere he maj best hope to get his alms, and bring 
im thither throu^ the crowd by the shortest way 
ad the safest ; nay, he will takie him out of the 
ity some miles to the g^reat church of St. Paul, as 
ou go to Ostia. When in the town he cometh to 

place where several ways meet, and with the 
hsurpnesB of ear that the blind have, guided by 
ome sound of a. fountain, he gives the string a 
erk by either hand, straightway will the poor dog 
am and guide him to the very church where he 
jiows his master would beg. In the street, too, 
:noweth he the charitably-disposed houses that be 
herein, and will lead thither the beggar-man, who, 
topping at one, saith his pater-noster ; then down 
ieth the dog till he hear the last word of the 
leadsman, when straight he riseth and away to an- 
ither house. I have seen myself, to my great joy, 
(UDgled with admiration, when a piece of money 
ras thrown down from some window, the dog 
rould run and pick it up and fetch it to the 
laster'fi hat ; nor, when bread is flung down, will 
e touch it be he ever so hungry, but bring it to 
H master, and wait till he may have his share 
iven him. A friend of mine was wont to come 
> my dwelling with a great mastiff, which he left 
y the door on entering ; but he, seeing that his 
taster had entered after drawing the string of the 
ell, would needs do likewise, and so made those 
'ithin open the door, as though some one should 
ave rung thereat." 

A. Upon my word, you have been amusing 
ourself with making the old Castilian speak in 
Id English. — But now, I think, we may be said to 

g2 
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have gone at sufficient length mto the facts, and to 
have gathered together a collection large enough 
for our purposes of speculation — ^nor have we per- 
haps much more to do with this in that way. For 
can any one rationally doubt that they evince in 
these brutes some fitculties at least approaching Id 
kind to our own — nay, and to such of our own » 
we are wont to prize the most, and to be the 
proudest of? No blind impulse of a mechankil 
kind, no mere instinct, or feeling, or operative 
principle, apart from knowledge, experience, letn- 
ing, even intention,— can surely account for tk 
things we have just been considering as domlff 
animals — and one example, and an ordinary one, ii 
as good as a thousand. The cat opening a door 
from observing men do so before it ; or the biid, 
from its own observation of the effect firoduced bj 
solid bodies, sunk in water, rabing the water bj 
throwing in pebbles ; or letting muscles fidl to 
break the shells — these things surely ar^e a think- 
ing and a reasoning process. 

JB. There seems little doubt of this ; however, 
we may perhaps adjourn the further discussion, ai 
we no longer require to be among our books, but 
may take our walk out in the sun, which is &r 
from disagreeably hot to-day. 

A, J have no kind of objection, and will meet 
you on the Terrace as soon as I have written mj 
letters. 



( W7 ) 
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accordingly finished our letters, and prepared 
o out and walk about in the sunny exposure, 
sh a north-west wind made agreeable, as in the 
h it often does, even at this season — *^ calceis 
estimentis sumptis, placitum est ut in aprico 
ime patente loco conveniremus :*" — where, as 
falked about, he began in continuation of his 
remark. 

.. I know not why so much unwillingness 
lid be shown by some excellent philosophers to 
w intelligent Acuities, and a share of reason, to 
lower animals, as if our own superiority was not 
e sufficiently established, to leave all question 
alousy out of view, by the immeasurably higher 
e which we occupy in the scale of being, even 
lid we admit the difference to be in degree 
er than in kind ; because when the difference of 
"ee becomes so vast, there is hardly any more 
ice of encroachment or confusion, hardly any 
8 likeness or comparison, than if the difference 
i radical and in kind. Some writers, as D. 
irart, really seem to treat the question as one of 
xciting nature, and almost to regard the purity 

Having taken onr boots and greatcoats, we choee to meet 
i open and sunny exposure. " — Cic. De Bepub. lib. i. . 
12. 
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of religious belief as involved in the controversy. 
How is this, and why should it be ? 

B. It is possible that the origin of the fedings 
shown by those good and able men, resembks 
that of Descartes' absurd theory, of brutes being 
like machines, which, as &r as he holds it he 
avows to have proceeded from the notion that 
unless they are so, their souls would be unmortaL 
But another reason may be assigned. The scepti- 
cal, or free-thinking, philosophm ^ways lowm 
human nature as much as posmUe. Tliey regaidBd 
it as something gamed to their argamentB aguHt 
religions belief, if they could lAiow tiK diffi^«Me 
to be slighter than is supposed between meB«iA 
brutes ; and that there is a chain ef bmng fnm 
the plant, nay almost from inorganic natter, np to 
man. They seem to have had a confused idea tfait 
this helped them even to account for t^ constita- 
tion of the universe, ^^ without the hypotliesis ef « 
Deity," as Laplace is -said to have termed it wImb 
Napoleon questioned him on the remarkable -omis- 
sion in the ^ M(k;anique Celeste.' Thus macfa is 
certain in point of fact, that those philosophen, 
and especially the French school, were fimd of 
lowering the human intellect by raising that of 
animals ; and while the priests were lavish of their 
admission that our moral natu re is utterly corrupt 
but claimed for our intellectual capacity to be oaJy 
a little lower than the angels, the society «f the 
EncyclopMie, and the coterie of Baron diSolbadi 
were fond of levelling the intellectual distinetioo 
between immortal and confessedly mortal beings, 
though they denied the moral depravity of thlur 
race with perhaps no very strict regard either to 
the evidence of their consciousness or of their 
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^rvation. It thus appean that this theory of a 
srence in kind is found in companj with that of 
>ticism, just as some other theories are usually 
pled with it ako; for exam^, the selfish 
;ein, — philosophical necessity,— ^expediency, — 
;erialism, — all of which are held by Hume, 
Ltaire, Helvetius, Diderot, and other free- 
ikers ; yet all of which are also held by some 
letermined believers as any that are to be found 
any church. Priestley, £»r instance, hdd all 
se aoctrines, and Faley all but the last. Hume's 
nion on the reason of brutes cannot be doubted 
m some accidental remarks interspersed in his 
itings. Helyetius, a materialist and seeptic both, 
; explicitly stated that if the arm of man had 
meed to terminate in the foot of a horse, he 
tild still have been found wandering about as 
tenant of the woods.* Tfaae company in which 
opinion has been found has thus greatly dis- 
Uned pious men towards it. Professor Bobinaon, 
his attacks on the French school, is nowhere 
re severe upon them than where he impeaches 
m of endeavouring to lower the dignity of 
nan nature,f and undoubtedly such attempts 
jT be made in a manner to hurt the interests 
h of religion and of morals. 
4., Has not Lord Monboddo given great offence 
:he same kind, and in the same quarters ? 
B, Possibly he has ; although from his station as 
idge, and a man of most loyal political opinions, 
I also from his being an orthodox believer, at 
at as far as professions go, he has been less blamed 
n the rest. He was an admirable G-reciaQ, such 
in modem times Scotland has very rarely pro^ 
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duccd ; and time m an infiDite deal of ingcnidtj 
and fobtktj as wcU as kanung in hia viitiiim 
with a conBtanC di^plajr €£ snit ooraact tatlB b 
judgEDg of die aadoil eoBlioircniei. Bot ha 
tbeorj kas sdbjecled Um to gnat ridBeoIe, not m 
arachfroBi hk laildiBg tbai tlMre ia a gradation ii 
tlfea whole fcale of baDgp^ and timt the neatd 
ftcoltieiof man are found in theminda of Iffnlss 
as finom his deujlug any ^peeifie diflerence ovn 
in bodj; and heldiag that originally men wot 
fiuthioned like monkcyii^ and lived like than viU 
andmvage. 

A, I eonld much moie readily nnderatand An 
doctrine giring oifenoe and scandal aa heterodns, 
than the other ; for it seems not "very easily nooa- 
eilable either to our rel%;ion or indeed to ahMt 
any other receiTed among dviUaed nations. 

S. I consider it a thing just as little supported 
by the fiusts, as it is repugnant to all known systena 
of theology. But my objection to it is really not 
founded upon its tendency to lower human nature. 
On the contrary, I doubt if it does not rather enh 
our faculties beyond all the ordinary doctrines, and 
draw a broader line of distinction between us and 
the lower animals than that which it was intended 
to efface. For surely if we have not only by our 
intelligence made the great progress from a rude 
to a refined state — from the New Zealander to 
Laplace, and Newton, and Lagrange — but have 
also, by the help of the same fiiculties, made the 
progress from the state of monkeys aiid baboons, 
while all other animals are the same from one 
generation to another, and have made not a sing^ 
step for sixty centuries, and never have attem]^ 
in a single instance to store up for after-times 
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experience of a former age, our Acuities must 
needs be immeasurably superior to theirs. lu short, 
the only question is as to the nature of the dif- 
ference. 

A. I can weU suppose a difference merely in 
d^ree sufficient to explain any diversity of condi>- 
ticn or result. We have only to compare indi- 
dual men together to perceive this. It is admitted 
that reason, nay, that the power of forming a))8tract 
ideas, as well as drawing inferences from premises, 
is possessed by persons whom yet you shall in 
vain attempt to teach the simplest mathematical 
demonstration. Then their Acuities only differ in 
d^^ree from those by which Pascal learnt geometry 
without a master or a book, and Newton discovered 
Fluxions, and Lagrange and Euler the Calculus of 
Variations. It may truly be said, that there is no 
difference in kind which could make a greater 
diversity in the result. 

J^, It may indeed be truly so said ; but it may 
also be added, that there is not a g^reater difference, 
call it in kind or in degree, between the person 
whose obtuseness you have supposed, and a saga- 
cious retriever, or a clever ape, than between the 
great mathematicians you have named, and that 
same person. Locke, whose calmness of under- 
standing was equal to his sagacity, and never 
allowed his judgment to be warped by prejudice, or 
carried away by fimcy and feelings, seems to have 
held this opinion, and indeed to have allowed some 
reason to animals. '^ There are some brutes," he 
observes, '^ that seem to have as much knowledge 
and reason as some that are called men ;" and he 
goes on to say that there is such a connexion 
between the animal and the v^;etable kingdom^ 

G 3 
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M makes the difieraooe fcarcely perceptible be- 
tween the lowest of the one and the h^^iiit of 
the other. 

A. You quoted Addison's paper upon Imliait 
yesterday, in proof of hia taJuiy. thQ- Newtow 
view of the subject. What does he My aa tetb 
Reason, and generally the Intellig^nl fii«ultiei,lf 
animals? 

B. He is, as you are aware, no very gutft 
rea<K>ner ; insomuch, indeed^ that I have knevi 
persons made converts to Ddsm, oor nUher bm 
Christianity, by reading his most feeUe treatise « 
the Evidences. One man of grett virtue^ IfaiBiifi 
and ability confessed as much to nie. Aeoordiad^ 
he is very wavering and inconsistent on this satjut 
also, and encounters it with pn^pidiee* At cm 
place he says, reason cannot be the cause of bniitt 
acting as they do ; and then, after seeming to dof 
it, he only adds a kind of admission that they halt 
reason : '* for," says he, *' were animals endued 
with it to as great a degree as man," ^. And 
again, in the same paper, he seems to deny it 
altogether. '' One would wonder to hear,'' hesayi^ 
" sceptical men disputing for the reason of animiJs^ 
and telling us it is only our pride and prejudioei 
that will not allow them the use of tliat fiiculty," 
This is exactly the notion to which I was a littk 
while ago imputing the unwillingness of so manj 
reasoners to allow brutes their fkir share of intel- 
ligence. You see Addison considers it the natural 
course of a sceptic ; yet surely Locke was as fins 
a believer as himseli^ and- certainly a fiur more 
reflecting and intelligent one. 

A, Perhaps we had as well consider^ be&re 
going into the question, by what kind of lpgj« the 
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unent is to be conducted, by wliat sort of evi- 
36 we are to try the cause. 
?. I presume theve can be no doubt here. We 
it examine it according to the rules of inductive 
nee. The facts are before us. Some we gather 
n. observation — those relating to animals ; some, 
hose req)eoting the nature of the human mind, 
Euscertain -by our own consciousness, or at least 
ifly by that, though in some sort also by ob- 
'ing other men's conduct, and communicating 
1 them ; but having no means of oommunicat- 
with animals, we are reduced to our observa- 
1 merely ; and then we naturally draw the in- 
nee that, because the same things done by our- 
es would be known by us to be done irom 
ain mental powers, therefore we ascribe those 
'ers to the animals. This conclusion as to our- 
es is certain, because we know and feel it to be 
by our own consciousness. With respect to 
iials it is not nearly so certain, because we can- 
either enter into their minds, as we do into our 
1, or communicate with them, as we do witli 

fellow-men. Nevertheless, by varying our ob- 
lations on them, by making experiments on 
ir .faculties, by placing them in new and arbi- 
y combinations of circumstances, 'Ci^e can reduce 

chances of error to a very small amount, and 
der our inferences as highly probable as most 
Jie propositions of contingent truth are. 
4. It is not, however, necessary that we should 
V go into an investigation of the nature of tlie 
nan faculties. Our researches are in their na- 
e comparative only. 

B. Certainly ; and therefore, agreeing with you, 
rould begin by laying down this position, that 
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all we have to do is to grant or to deny tlie 
cnce of certain mental Acuities, and to a8< 
the meaning of the terms which we employ 
presrinff these. Whatever those ftculties n 
in ns, fdl we are now to consider is, whether 
the brutes have the same, or in any d^;ree. 

A. I think it quite right and really fc 
safety, in conducting the inquiry, to lay d 
second preliminary principle or caution, ni 
that we have no right to argue firom the 
efi^cts produced by certain endowments, or I 
given combination or modification of these, 
when we see what has been achieved by ma 
contemplate the extraordinary monuments 
by his industry, his activity, and his intellij 
and the power which he has acquired ov< 
operations of nature, and of all other animals 
fiting so largely by both, and when we co 
this with the feeble state of those animals 
having no accumulation of either knowled 
possessions, and gained nothing upon man 
man, we are drawing a contrast which really ] 
nothing ; because it is just as easily account 
by supposinp^ the two classes extremely diffei 
degree, as by assuming that they differ in thi 
of their faculties. Thus to take a common ins 
and one which Adam Smith himself gives as 
ing a great difference between us and the I 
they have no appearance of barter ; but if 
arises from comparing ideas together, and fo 
a conclusion from the premises, and if, from 
facts, animals appear to possess that power, 
being no positive barter only shows that their 
ment or reasoning faculties are weaker than 
or that for some other reason, it is immater 
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the argument what, they have not acquired that 
{mrticular result of the reasoning fiiculty. 

S. I entirely agree in this general position, hold- 
up that the neglect of it has been one main cause 
of the errors into which philosophers have fidlen on 
this question ; I must, however, doubt the correct- 
ness of the position, that the brutes are wholly igno- 
rant of barter. No one, as Smith says, ever saw one 
dog barter a bone with another. But many of the 
operations of both dogs and horses in dividing their 
labour, and of insects, as ants, in helping each 
other, seem referable to a principle not to be easily 
distinguished from barter. The division of labour 
is clearly to be observed among them. Of course 
I do not mean that comminute division by which 
bees work together, and in which they incalculably 
excel ourselves ; for that we have classed as in- 
stinctive and unintentional, and therefore it cannot 
enter into our present argument. But horses plainly 
help one another in drawing, and take different 
parts of the work ; so do dogs in the chace. How- 
ever, to leave no doubt about it, and allowing 
beavers to act instinctively, the wild horses sleep- 
ing and watching by turns is a clear and unequivo- 
cal instance of the division of labour. But I admit 
your position — that if anything which is the result 
of a £iculty, proved already to be one of the ani- 
mal mind, is not possessed by them, this is no ar- 
gument against their having that &culty. It may 
lead us to be the more cautious in examining the 
proo& by which their possession of the faculty is 
established : but that is all. Indeed, such distinc- 
tions are taken upon no more philosophical ground 
than he would have for his claasification who should 
make two divisions of metals or of water, one the 
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solid, and another the fiaid, aoooidinglj w thiy 
had different temperaturet. 

A. I hold it to be a part of the aanie preKni- 
nary position, that if brutes are akown to poam 
any given simple fiuniltifls, their not having tti 
power of doing things only to be aooompUshed Iqr 
combinations of these simple powers, does <iot iis> 
peach the proposition, already establisfaed, of thv 
having those simple powers. For it would oak 
show that they have not the oombiniation, theqp 
they may have the sqwrate powers. Does ai^ 
other proposition occur to you as oonvenient to m 
laid down in the outset ? 

B. I should say this, which is perhaps ratfaw t 
corollary from the last, that we mvst oarefilUy dis- 
tinguish between simple and eom^MMite fiicolties, n 
thi^ are called. Indeed, I deny Hie aocuraoj of 
this form of speech, and I believe it tends much to 
error in m^mphysical speculations. No system of 
psychology, ancient or modem, sanctions it ; neither 
those of Hartley, Priestley, Berkeley, nor that of 
Reid and Stewart and Brown, although I think it 
has been much encouraged by the speculations of 
these last, and their separate treatment of our men- 
tal powers under distinct heads, how necessary 
soever this %vas for the elucidaticm of the subject. 
The mind being one, and entire, and invariable, 
without parts or composition, acts always as one 
being. It recollects, praises, judges, abstracts, 
imagines; and when you say that it exercises a 
compound, or complex, or composite faculty, as for 
example, the imagination, you only mean that it 
first exerts one &culty, then another, and then a 
third. We never should call the process by which 
chemists bleach vegetable substances a composite 
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.Optica tion,, because they first make ozymuriutic gau, 
then mix lime with water, then, by agitation of 
the water exposed to the gas, cause lime to com- 
bine, and then expose the vegetable fibre to this 
compound liquor ; we say that these are so many 
successive operations performed, and not one com- 
plex operation. And so imagination is not one 
compound &culty, nor is imagining one complex 
operation of the mind. But that mind in succes- 
sicHi remembers, abstracts, judges or compares ideas, 
and reasons or compares judgments— and tlie whole 
four successive operations form imagination ; to 
which you may add the further operation of taste, 
which, rejecting one and selecting other results 
of imagination, produces the firuits of refined or 
purified £uicy ; if indeed this taste itself be any- 
thing^ but a sound exercise of judgment — a judg- 
ment refined by experience, that is, by constant 
attention to what is pleasing, and what disagreeable. 
The rapidity with which all these separate opera- 
tions are performed by the mind, neither prevents 
them £rom being in succession and separately per- 
formed, nor at all shows the mind to have composi- 
tion or parts. Giving names to certain combina- 
tions, or rather successions of operations, and not 
to others, may be correct ; but it must be admitted 
is somewhat capricious. We talk of imagination 
as if it were one operation, though it is many ; and 
yet we give no separate name to several otiier suc- 
cessions as rapid of our mental operations. So as 
to our moral feelings. We speak of conscience as 
one ; yet it is, as Smith describes it, a succession 
(he says a compound) of several, among which pity 
for the party injured, and fear of the consequences 
to ourselves, are the chief. Yet we give no name 
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to the reflection on past enjojrmoDts, which is 
quick a succession of several emotiooB, — ^nami 
recollection, comparison of the present, and sorv 
ing for the contrast. However, as regards our] 
sent purpose, the simplest part of the proposil 
IB, that any given simple &culty or amffle open! 
of the mind being found to be posseased by amn 
the circumstance of their not possessing the o 
pound exclusively, or several combined, or a i 
oessive operation of diffiarent fiu^ulties, is no pi 
against their having the simple ones. Thus, if tl 
have no &ncy, it is no proof that they have 
memory or judgment ; because thej may have tii 
without having abstraction, which is one of 
Acuities that go to make the imaginative proo 
But it is also no proof of their being without 
•traction, and all the other simple or single Am 
ties; for it only proves that they have not 
power of using these Acuities together, or rat 
in quick succession, and for the same joint purpi 
And should they have the simple or single, with 
haying the compound faculties or processes, i 
would again argue no specific difference, but rat 
a diversity of degree. 

A. I think these preliminary positions not o 
have cleared the ground for us, but helped u 
good way on our journey. There appears har 
much more to reason about now. The subject 
been a good deal enveloped in mist and smoke, fi 
confusion of ideas, and j&om prejudice and h 
feeling. These being blown away, it seems pre 
clear what the structure is that we are to exami 

B. Before going to the brute faculties, let 
just cast a glance over the &culties which hi 
been enumerated as belonging to ourselves, f 
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if they should not be a little simplified — Sensa- 
tion, Perception, Consciousness, Memory, Abstrac- 
tion, Imagination, Judgment, Reasoning, to which 
Iiave been added Taste and the Moral Sense ; and 
Mr. Stewart thinks these not enough, adding among 
others, the power of connecting general or abstract 
flig^ with the things signified. Now suppose we 
admit the correctness of calling a state of mind in 
which it is purely passive an active power or faculty, 
as Sensation, which is merely the effect produced 
upon the mind by the operation of the senses, and 
involves nothing like an exertion of the mind itself, 
any more than receiving a hurt or a gratification 
passively is any exertion of the body, although the 
operation whereby that reaches the mind may be 
termed bodily exertion ; then it will follow, and 
not otherwise, that Sensation is a faculty. But 
Perception is no doubt an active exertion of the 
mind. Memory differs from Recollection as Sensa- 
tion does from Perception. The state of mind in 
irhich one idea calls up another, or a present state 
of mind influenced by a past state, is Memory. 
The exertion by which the mind voluntarily in- 
duces the present state from the past, is Recollec- 
tion. The one is the sensation^ the other the 
perception of the past, as sensation and perception 
are of the present. 

A. Is not Perception an inference from Sensa- 
tion ? I have the sensation of solidity or of smell, 
and I perceive either the solid, resisting body, and 
the odorous body, or I perceive the solid or odoroua 
quality, that is, I infer a being from the sensation,. 
or I infer a quality ; the former seems a simple in- 
ference, the latter an inference coupled with an 
abstraction. 



150 ANIMAL UITKLUOSNCE. 

B. I do not incline altogether to this opinim; 
but At any rate it will notapplj to Mjeaiofyand B»- 
coUection ; £6r Beoolleedon isBot an in&raoeefinB 
Ifemory ; it is an effinrt by which tlie nuad thnnn 
itself into the state into which it might Jwve beet 
broi^t by the former ideas raouRing of thon- 
selves. In Perception we do net volnntaialy thiwr 
the mind into the state of SensatioB ; we dmvM 
inference finmi that aensatioii aceoidii^ to jov 
theory. But I think it pretty clear Hbat then ii 
soBuething between the sensatian and the laftreaBB 
^-the simple appreheosioa and the confflwMS 
drawn. The latter is clearly an infereooe that M 
external being exists which created the nonsitimi 
and the perception. But I think there is also a 
perception upon the sensation, and which oumst 
certainly exist without it. However, be this as it 
may, to our present purpose it makes no diffierenoe^ 
Qxc^t as fiu* as there can be no doubt of the mind 
being in a much more passive state in the two con- 
ditions of feeling and remembering than in the 
other two of recollecting and perceiying. 

A, Then of Imagination we have already dis- 
posed. It consists of the successive, though rapidly 
succeeding operations of other Acuities whereby we 
create or combine new ideas that had no previous 
existence, abstracting the qualities of one object to 
clothe another with them. But Abstraction we may 
allow to be a simple operation and one of the mo^ 
important. What do you make of two that I do 
not remember you to have named, Attention and 
Conception ? 

B. I omitted them purposely. I can see really 
nothing in Attention but the degree in which cer- 
tain other Acuities operate. It is only the inten- 
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viA which I peroeire. Posubly there may 
me good from considering it as the difference 
een Peroeptioii and Sensation : in the latter 
the mind passireiy receives the impression of 
enses ; in the former it fixes itself st^ulily npon 
i im];>re89ion8, so as to feel them by a volmitary 
t more acutely. As for Conception, which 
formerly to be called Simple Apprehension, it 
ily the Arming ideas of objects neither pre- 
sd by the senses nor by the imagination ; and I 
ufiable to separate it from Memory and &om 
traction — from memory as fiu* as it deals with 
ler ideas, from abstraction as far as it deals with 
ity apart from the objects remembered er ima- 

Then Jndgraent beiag the comparison of 
s, and Beasoaiag the comparison of jcdgments, 
is, of the ideas arising from the former compa- 
i, may be set down as one fiumlty — ^that of 
Lparing — and I condude you oaake <}oiok work 
Taste and the Moral Sense, of which the ime 
i us prefereMces among objects of mental gra- 
ition, €utd the other among objects of moral 
obation? 

•. Hiey -are both evidently exercises of the 
lug and reasoning powers, — say the -compariiig 
BTB, according to two standards, — the one the 
3 of beauty or fitness, of what b piea^g or 
eable ; the other, the sense of what is just and 
t. But whether this last s^iae is natural or 
lired, and how acquired, is a questiea that has 
divided philosophers, and. which will very 
unly never be determised. Nor is it more 
to determine the ether, which is quite a 'kin- 
one, how it ia ihad. our taste is formed^ and 
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wbetber it be ntinral or afupdved. All flafr! 
can My on thk Mdrieet 1% to mpaik the HtOe 
ticAl importeiioe wliieh bflkngi to 
and to ^ate thit, M ftr M our pm 
concerned, the only fteolty faiw f^ed In 
one or the other k that bjvUehiwe 
ftrent ideas. 

A. Oar enomefatiQn then of menial 
eeems to roMlTe Into Pereqition, aotlve or ] 
Memorf, active orpailvei 
tkm, and Comparlion; then how do we plaeejii^j 
malsaatothefiiBt? 

S. Cleaify no anhnal, nothlnff havlag 111% 
be conceived to enet| widioat narfvie Plaraea 
at all eventey and haid]^ any irltfioat AetheJ 
ceptionako. C one do M W too 
qiudity of every mind; Itkthehnowlnffon^ai 
exietenoe; so Memory of the pamive Icfaid i __ 
exist in every mind ; without OonsdcMisneai ail 
Memory no animal could know itsown penoad 
identity ; and no acts could be done by it upon Urn 
supposition of that idmitity* With reqiect to A/^ 
tive Memory and Conception, if thk la to be ImU 
a separate mculty, it is implied in Comparisan, o 
in judgment and reasoning ; so that our inquhh 
come to be confined within sufficiently narror 
limits. Do the lower animals possess Abstractk 
and Comparison ? I will at once beg^ with A 
straction, because it is the power most genera' 
denied to brutes; and this arises, as I concei 
from an ill-grounded notion of its nature, and ^ 
a supposition that it is a &culty of a fiur more 
fined nature, subservient to operations of a n 
more difficult kind, than the truth will warrai 
in afikming. The truth appears to be, tliat f 
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ire, if not two kinds of Abstraction, an active and 

a passive, yet certainly some degrees of Abstraction 

BO easy and even unavoidable, that we can hardly 

conceive almost any mind incapable of forming 

them. But on the other hand, the very highest 

and most difficultly attained reach of human thought 

is connected with Abstraction. Observing this, 

philosophers have passed all under one name, and 

because the brutes could not conduct algebraical 

investigations or metaphybical reasonings, have 

denied them all power whatever of forming abstract 

ideas. 

^. To a certain degree this is no doubt true. 
The abstraction by which we reasoil upon m and n 
or x as only numbers ; deal with x the unknown 
quantity, multiplying it and speaking of m times 
«, or dividing it and speaking of one n*^ part of 
«^ is no doubt a high and refined reach of thought ; 
but so is the forming to ourselves an idea of ab- 
atract qualities ; indeed I know not if, when we 
reason about m and x, we do more than mecha- 
nically deal with the letters ; whereas in reasoning 
of colour or smell as abstracted from the rose with 
which we always have seen them conjoined, and 
forming to ourselves the idea of something in the 
abstract which we have only ever seen in the con- 
crete, — of some ideal existence of which in actual 
existence we have never known anything, nor can 
know, — we really appear to go a step further. Now 
do you maintain that Abstraction is ever otherwise 
than a difficult and painful operation ? 

^. First of all be pleased to observe that many 
philosophers altogether deny, even to man, the 
power of forming abstract ideas. The dispute of 
the Nominalists and Realists^ so well ridiculed by 
Swift, or rather by Arbuthnot in Scriblerus, is as 
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old a» metaphysical mquiries, undor one oune or 
another. They cousid^ it impossible lor im ia% 
to form thege abstractions, aiid hold that we adtf 
are using words and not dealing with ideiM^ jviiii 
you seem to think we do in algebrmicel Tnngfi 
Mr. Stewart is amoi^ those who conceive tbsiie I4 
think in language. My opinion, if against nA L 
venerable authority I may venture to hold one^s |i| 
different. I think we have ideas independent of 
language, and I do not see how otherwise a pOEMii 
bom deaf and dumb and Uind can have ideas at aD; 
which I know they have, because I carefully ei- 
amined the one of whom Mr. Stewart has givtnao 
interesting an accounL Indeed he has recorded the 
experiment of the musical snuff-box which I then 
made upon this unhappy but sing^hur boj. Bat 
next I am to show you that abstractioD indqiae 
dent of algebra, or metaphysical reasoning altoge- 
ther, is neither difficult nor painful. ^Without 
Abstraction we cannot classify in any way , or mike 
any approach to classification. Now I venture to 
say that no human being, be he ever so stupid, is 
without some power of classification, nay, that be 
is constantly exercising it with great care, and al- 
most unavoidably, and acting upon the inferoKes 
to which it leads. He can tell a man from a hone 
How ? By attending to those things in which tbej 
differ. But he can also tell a stone from both, and 
he knows that the stone is different from both. 
How ? By attending to those things in which the 
two animals agree, and to those things in whidi 
they differ from the stone. So every person having 
accurate eyes and the use of speech can call a sheet 
of paper and a patch of snow both white ; a piece 
of hot iron and of hot brick both hot. He btf 
therefore the idea in bis miudof colour and of heat 
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in these several cases, independent of other quali- 
ties, that is, abstracted from other qualities; he 
classifies the white bodies together, independent of 
their differences; the hot bodies, independent of 
theirs ; and he contrasts the white metal with the 
white snow, because they differ in temperature, with- 
out regarding their agreeing together in colour. 
All this 19 Abstraction, and all this is quite level 
to the meanest capacity of men. But is it not also 
level to brute intellect ? Unquestionably all animals 
know their mates and their own kind. A dog 
knows his master, knows that he is not a dog, and 
that he differs from other men. In these very ordi- 
nary operations we see the animal mind at one time 
passing over certain resemblances and fixing on 
differences; at another time disregarding differ- 
ences and fixing only on resemblances. Nay, go 
lower in the scale. A bull is enraged by a red 
colour, be the form of the body what you please. 
A fish is caught by means of a light, be it of any 
size or any form. 

A. These things which you last mention are 
mere sensations. The red light or the flame im- 
presses the retina and affects the animal's senso- 
rium, his brain— irritating the quadruped, and at- 
tracting the fish. 

S. What then ? Other sensations pass to his 
mind through his senses at the same time. He has 
the sensation of form as well as colour; yet he 
passes this entirely over, and only considers the 
colour. However, take those cases in which ani- 
mals are attracted to certain places. They are 
hungry and go to a certain field to eat, without the 
least regard to its position or its shape ; because it 
with other fields in bearing the food which 
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the beast is in quest o£ Flies apptoach theBf^ 
because they believe it to be the open air liin \ 
they wish to go. So the bird never throws itOKi 
into a river or puddle to raise the water; W 
it does throw them into the ewer. It abrtneb 
water from the thing containing it; and oobU 
not reason upon the effects of the operation viA- 
out a process of Abstraction. Indeed, upon At 
footing on which you would put it, I know not 
that all our own abstract ideas may not in the oi 
be resolved into sensations and their immediili 
consequences. I know of no evid^ioe that p 
have of our abstract ideas being formed in any otiie 
way, except on our consciousness, and our coflf 
nual communication of ideas and experience throufi 
speech. In the case of the brute we have all ti 
same phenomena, and, excluding the operation 
blind Instinct, we are forced to the like conduffloi 
A, 1 think we may go a step further ; have o 
animals some kind of language? At all evei 
they understand ours. A horse knows the ( 
couraging or chiding sound of voice and whip, a 
moves or stops accordingly. Whoever uses I 
sound, and in whatever key or loudness, the ho: 
acts alike. But they seem also to have some kno 
ledge of conventional signs. If I am to teach a d 
or a pig to do certain things on a given signal, 1 
process I take to be this. I connect his obediei 
with reward, his disobedience with punishme 
But this only gives him the motive to obey, 1 
fear of disobeying. It in no way can give him i 
means of connecting the act with the sign. N 
connecting the two together, whatever be the m\ 
ner in which the sign is made, is Abstraction ; I 
it is more, it is the very k\xid oi .fe^^Vra5^\^s^\s. 
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[iich all knguage has its origin — the connecting 
e sign with the thing signified ; for the sign is 
irely arbitrary in this case as much as in human 
nguage, 

b. May we not add that they have some con- 
^ntional signs among themselves ? How else are 
e to explain their calls ? The cock grouse calls 
le hen ; the male the female of many animals. 
*he pigeon and the fieldfare and the crow make 
gnals ; and the wild liorse is a clear case of sig- 
aJs. All this implies not only Abstraction, but 
lat very kind of Abstraction which gives us our 
uiguage. It is in fact a language which they pos- 
)ss, though simple and limited in its range. 

^. As to the power of comparing, what is com- 
lonly called Reason, par excellence y comprising 
udgment and Reasoning, this needs not detain us 
ery long. The facts here are not well liable to 
ispute. There is no possibility of explaining the 
lany cases which we began by going over without 
Uowing this power. They all prove it in some 
egree. Several of them show it to exist in a very 
onsiderable degree. The acts of some birds and 
donkeys cannot be accounted for by Instinct ; for 
hey are the result of experience; and they are 
^rformed with a perfect knowledge of the end in 
'iew ; they are directed peculiarly to that end ; 
hey vary according as the circumstances in which 
hey are performed alter, and the alteration made 
s always so contrived as to suit the variation in the 
nrcumstances. Some of these acts show more sa- 
gacity, according to Mr. Locke's observation, than 
s possessed by many men. The existence of a 
comparing and contriving power is therefore plain 
enough. And on the whole I conceive that a ra- 
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tioiial mind cannot be denied to the animals, how 
ever inferior in degree their faculties may be t 
our own. 

B, That inferiority is manifestly the cause wh] 
they have made so little progress, or rather hav< 
hardly made any at all. Some little is proved h 
such facts as Mr. Knight has collected, but thei 
arc only exceptions to the rule which has doomet 
them to a stationary existence. This difference 
however, is merely the result of the inferior degrei 
of their mental powers, as well as the different con 
struction of their bodily powers. The want o 
fingjBrs endowed with a nice sense of touch is an ob 
struction to the progress of all, or almost all, Xh 
lower animals. The elephant's trunk is no doub 
a partial exception, and accordingly his sagacit] 
is greater than that of almost any other beast. Thi 
monkey would have a better chance of learning th( 
nature of external objects if his thumb were not oi 
the same side of his hand with his fingers, whereb] 
he cannot handle and measure objects as we do 
whose chief knowledge of size and form is derive 
from the goniometer of the finger and thumb, Xh 
moveable angle which their motion and positioi 
give us. Insects work with infinite nicety by mean 
of their antennae ; when these are removed the 
cease to work at all, as Huber clearly proved 
Clearly this different external conformation, to 
getlier with their inferior d^ree of reason, is suffi 
cient to account for brutes having been stationary 
and for their being subdued to our use, as the Deit; 
intended they should, when lie appointed this dit 
ference. To argue from the complex effect of al 
the faculties, bodily and mental, in giving differen 
progress or power to our race and to theirs, and t 
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infer from this difierence that there is an essential 
and specific diversity in our mental structure, nay 
that they have not one single faculty the same with 
ours in kind, is highly unphilosophical. It is in- 
deed contrary to one of the fundamental rules of 
philosophizing, that which forbids us needlessly to 
multiply causes. For we are thus driven to sup- 
pose two kinds of Intelligence, human and brutal, 
and two sets of Acuities, a Memory and a Quasi 
Memory, as the lawyers would have it — an Abs- 
traction and Reasoning, properly so called, and 
something in the nature of Abstraction and Rea- 
soning, but, though like, yet not the same. 

A. There is one matter to which we have not as 
yet adverted, but, after having considered the intel- 
ligent as well as instinctive powers, we may now as 
well do 80. I mean the diversity in the operations 
of the latter, and the perfect sameness of the former 
—a sameness in all the operations of any given in- 
dividual animal, and likewise of each of the species. 

B. This is well worthy of consideration. When 
trying to explain instinctive operations upon the 
hypothesis of an intelligent principle acting under 
the impulse of sensations, I found in this perfect 
sameness and regularity of its operation a consi- 
derable difficulty, though not perhaps an insuper- 
able one, not certainly so great a difficulty as those 
we have considered. 

A. How did you endeavour to explain, on that hy- 
pothesis, the regularity of Reason or Intelligence ? 

JB. The absolute sameness of moral and intellec- 
tual character, and the limited sphere of ideas and 
events, will account for much. We see far less 
diversity of action and speech among peasants of a 
very confined knowledge and very limited range of 

r2 
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pursuits, than among persons of a higher degree of 
education and superior station in life. But stOl 
there is a great diversity. Taking, however, two 
men of most perfect resemblance in all their facul- 
ties, and all their feelings, similarly constituted in 
both body and mind, they would probably act 
nearly if not entirely alike. Whatever made (m 
do a thing would make the other, and we must 
suppose them to be placed in perfectly similar cir- 
cumstances, so that the same things would ha[^pe& 
to both. Chance is here to be put out of viev ; 
because it only means ignorance of motives and 
circumstances, and assumes a diversity in these un- 
known to us, which by the supposition is here ex- 
cluded. Suppose these two individuals thus placed 
in like circumstances as to food and building ma- 
terials, why should they eat difierently, or make 
different habitations ? What is there to make the 
one choose a plant which the other does not choose? 
or form a hut in any particular different from the 
other ? If one kind of food was nearer the one, 
and another nearer the other individual, they might 
choose differently ; but this assumes that both kinds 
are agreeable to the constitution of their palates. 

A, As long as providing for merely physical 
wants was their whole occupation, it is probable 
that both would act alike, except that, if any diffi- 
culty occurred to be vanquished, I am not at all 
sure of their adopting the very same means to 
overcome it. One might break a nut with liis teetb, 
another with a stone, or by bruising two nuts to- 
gether. But there is the same diversity in the con- 
duct of animals where they act by intelligent prin- 
ciples. The general resemblance of their proceed- 
jiiffs 18 explained by the consideration you aie 
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stating in the case you put of the boys. Their in- 
stinctive operations would never vary in the least 
particular. When they came to reason, or specu- 
late, or converse, the sameness would probably 
cease. It seems inconsistent with imagination and 
(vith free will ; yet of this I speak doubtingly, con- 
sidering the h3rpothesis you have made of Acuities 
md feelings perfectly alike in all respects. 

3, Certainly, you ought to speak doubtingly, 
(vhen such is the hypothesis that is now binding 
IS. I do not see how, even in reasoning, anything 
(hould ever come into the mind of the one that did 
lot suggest itself to the other. But our hypothesis 
s not easy to remain under. Suppose, to make the 
iase like instinct, two untaught children in differ- 
ent parts of the country, viz., one in China and the 
»ther here, to be placed in a situation where the 
ame kinds of food and building materials were 
(laced, and a variety of each, we may assume that 
imilar tastes and constitution of mind and body 
irould make them eat the same things, perhaps 
hoose to shelter themselves by building rather 
han by going into caVes, possibly to build with 
he same materials selected out of a number ; but 
t is much to say that they would exactly preserve 
he same figure and size and proportions in the 
uts they made. Each would certainly make blun- 
ers, and work inartificially ; and it is difficult to 
mcy them exactly making the same blunders, de- 
lating from the straight line or the circle by the 
ime quantity of aberration, and from the perpen- 
icular by the same angle : yet the bee in China 
nd in England makes the same angles, and forms 
3lls with the same proportions, and raises the grub 
16 same height from the liquor provided for its 
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nutriment, so as to let it have acce§B to the liqiuHr 
without incommoding or dicwniiig it. 

A. When instinct is interfered with by ohstada 
interposed, the animal's intelligeiit powers are 
brought into action, and then the uniformity and 
perfect regularity ceases. This seont to present 
under this need, as well as the other head of know- 
ledge and design or intention, a sufficiently maikfli 
distinction. 

B. Certainly : and it is to be obeerved that the 
more sagacious any animal is, the greater variety 
is perceived in his actions and habits. Thus the 
elephant and the dog present general reBembhuHses 
throughout each species; but the instances of 
sacacity or reason which the diflerent individua]i 
exhibit are sufflciently various : whereas there is no 
more diversity in the ordinary working of the bee^ 
than in the operations of crystallization, or the 
secretion of the sanguiferous or the lacteal systonu 
In truth, we may compare the two cases together. 
Instinct seems to hold the same place in the 
mental which secretion and absorption do in the 
phpitsal system. Intelligence or reason will some- 
times interfere with Instinct, as our voluntary 
actions will interfere with the involuntary operations 
of secretion. But the instinctive operation proceeds 
whether the animal wills or no — proceeds without 
his knowledge, and beyond his design — as secretion 
goes on in our sleep without our knowledge and 
without any intention on our part. So as secretion 
goes on without any help from us, or any direct 
co-operation. Instinct works without any aid from 
Intelligence. But there is this difference in the con- 
nexion of will or Intelligence with Instinct, and the 
connexion of voluntary action with secretion — that 
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the Instinct seems subservient to the intelligent will 
fkr more than the secreting power is to the volun- 
tary action. The bee, when obstructed, applies his 
Instinct, as it were, to overcome the obstacle, where- 
as we cannot alter at will the course of secretion ; we 
- have some direct power over it, but very little. 

A. One thing seems quite clear, that upon any 
view of this great question, whatever theory we 
adopt, all leaves the inference of design untouched ; 
nay, the more we inquire, the more we perceive that 
all investigation only places in a stronger light the 
conclusion from the hcts to a superintending Intel- 
ligence. 

S, Beyond all doubt it is so. The whole question 
is one of relations and connexions. Adaptation — 
adjustment — mutual dependence of parts— confor- 
oiity of arrangement — balance — and compensation 
— everyAvhere appear pervading the whole system, 
and conspicuous in all its parts. It signifies not in 
this view whether we regard Instinct as the result of 
the animal's faculties actuated by the impressions of 
his senses — or as the fitint glimmerings of Intelli- 
gence working by the same rules which guide the 
operations of more developed reason — or as a pecu- 
liar faculty differing in kind from those witli which 
man is endowed — or as the immediate and direct 
operation of the Great J^Iind which createil and 
which upholds the universe. If the last be indeed 
the true theory, then we have additional reason for 
devoutly admiring the spectacle which this depart- 
ment of the creation hourly offers to tlie contem- 
plative mind. But the same conclusion of a present 
and pervading Intelligence flows from all the other 
doctrines, and equally flows from them all. If the 
Senses so move the animal's mind as to produce tlie 
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perfect result which we witness, those senses have 
been framed and that mind has been constituted, 
in strict harmony with each other, and their com- 
bined and mutuid action has been adjusted to the 
regular performance of the work spr^id out before 
our eyes, the subject of just wonder. If it is Reason 
like our own which moves the animal mechanism, 
its modification to suit that physical structure and 
to work those efiects which we are unable to accom- 
plish, commands again our humble admiration, 
while the excelletice of the workmanship performed 
by so mean an agent impresses us with ideas yet 
more awful of the Being who formed and who 
taught it. K to the bodily structure of these 
creatures there has been given a Mind wholly dif- 
ferent from our own, yet it has been most nicely 
adapted to its material abode, and to the corporeal 
tools wherewith it works; so that while a new 
variety strikes us in the infinite resources of creative 
skill, our admiration is still raised as before by the 
manifestation of contrivance and of expertness 
which everywhere speaks of the governing power, 
the directing skill, the plastic hand. Nor is there 
upon any of these hypotheses room for doubting 
the identity of the Great Artificer of nature. The 
same peculiarity everywhere is seen to mark the 
whole workmanship. All comes from a Supreme 
Intelligence; that intelligence, though variously 
diversified, preserves its characteristic features, and 
ever shines another and the same. 
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NOTE TO THE DIALOGUES. 



[n Dialogue I. the Instinct of the duckling hatched 
inder the hen and of the chicken in the oven is mcn- 
ioncd. The two following facts have occurred since 
hat discussion was ended. 

When a sow farrows, the pigs are expelled with some 
brce, and to a little distance, by the action of the uterus 
ind abdominal muscles. Each pig instantly runs up to 
)ne of the teats, which he ever alter regards as his own 
)eculiar property ; and when more pigs tlian teats are pro- 
luced, the latter ones run to the tail of some of the others, 
ind suck till they die of inanition. 

Mr. Davy in his account of Ceylon mentions a remark- 
ible Instinct of the alligator. Ue saw an egg in the 
tand just ready to crack, and broke it with his stidc. The 
mimal came out, and made at once for the river. He 
leld his stick before it, and immediately the reptile put 
tself in a posture of defence, as an adult alligator would 
lave done in like circumstances. 

In Dialogue III. there is some doubt expressed as to 
he water-moth loading its case, if too light in the water, 
fvith a kind of ballast. The larvae of the Phryganea are 
stated by Mr. Lyell to do this habitually, and to use 
TCsh-water shells for their ballast.^ This gives rise to 
Tiany masses of calcareous matter in the tertiary forma- 
:ions. As many as 100 small shells are found surrounding 
)ne tube. (^Principles cf Geology, vol. ii. p. 232.) 

In Dialogue IV. some remarks are made upon Here- 
iitary Instincts. Mr. Roullin has related a similar in- 
stance of such Instinct in the hunting dogs of Mexico. 
Were they to attack the deer in fix>nt, whose weight ex- 



166 ON THE QUaW'WOJiM. 

cceds their own sixfold, they would be destroyed and 
have their backs broken, as happens to other dogs igno- 
rant of the manoeuvre, which consists in attaddng nom 
behind or laterally, and seiang the very moment when 
the deer, in running, rests upon two legs. The dog then 
takes hold of him by the belly and throws him over. The 
dog of pure breed inherits this stratagem and nerer 
attacks otherwise. Should the deer come upon him un- 
awares ^from not seeing him^, he steps aside and makes 
his attack at the proper time in the animal's flank ; otlier 
dogs, however superior in saffadty and strength, make 
the attack in front, and have tkeir necks broken by ffae 
deer. So too some of our En^ilish mmers earried oat 
greyhounds to hunt ^e hares m Mexico. The air on 
mat elevated platform, 9000 feet above the level of tii9 
sea, is so rare that the mercury stands at 19 inches gene* 
rally, and the dogs were soon exhausted with nmniiuf in 
such an atmosphere ; but their whelps are not at alTin- 
commoded by it, and hunt as eaaly as the dogs of die 
country. 

Respecting the elephant, extraordinary aocoonts an 
told by military men who were in the Burmese war. 
Thev relate that when any extra task is to be performed 
by tliem, some favourite dainty is held up beforehand, 
and the sagadous animal, comprehending the promise of 
reward thus implied, exerts himself to earn it. This 
comes to the principle of barter as near as may he. 



ON THE GLOW-WORM. 

The facts relating to the light of this and other similar 
insects are by no means accurately known ; and upon 
some material points able observers differ widely. Tnus 
it was deemed very natural to suspect that some inflam- 
mable matter in a state of slow combustion caused the lu- 
minous appearance, the rather as it bears a striking re- 
semblance to the light emitted by phosphorescent bodies. 
Accordingly the obvious course was pursued by different 
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experimenters, of ezposmg the insects to heat and to 
oxygen gas, to see it the light was increased ; and ex- 
posing them to carbonic add and hydrogen gases, to see 
if the light was then extinguished. Forster and Spal- 
lanzani affirm that they have tried this experiment, and 
found the result to accord with the theory ; they assert 
distinctly that in oxygen gas, and on the application also 
of heat, the light is more brilliant, and that none is given 
out in hydrogen and carbonic acid eases. But Sir H. 
•Davy found that the light continued in the latter gases 
not sensibly diminished, and that oxygen did not increase 
its* brightness;* Mr. Macartney ob^rved the light in 
yacuo and under water,t while Dr. Hulme found that it 
was extinguished in hydrogen, carbonic acid, and nitrous 
gases, although ho could not perceive that oxygen gas 
increased.^ There seems reason to suspect tliat these 
able men made their experiments on dinerent species of 
the insect, and that the animal or vital powers which re- 
gulate the secretion, or the use of the luminous matter, 
w^« affected by the gases applied. For it is admitted 
on all hands tliat the liying insect has a power of ex- 
tinguishing the light independent of any mechanical ope- 
ration by which it may cover over the shining part ; and 
although the fijre-fly has that part usually covered with 
its wings, and therefore only shines when flying, the 
glow-worm's light is constant, unless she restrains or ex- 
tinguishes it by a voluntary act. 

That some luminous matter is secreted by the insect 
there can be no doubt The fact that boys in South 
America rub their faces with bruised fire-flies, to make 
them shine, is asserted by travellers ; and this seems to 
render it probable that tne glow-worm likewise secretes 
tuch an oil. But the experiments of an able chemist, 
Mr. Murray, have set this question at rest He exa- 
mined a box in which glow-worms had been kept, and 
found several luminous spedcs which they had left behind 
them. Some of these yielded a steady light for five or 

♦ Phil. Trans. 1810, p. 287. f lb. 1810. 

X lb. 1801. 
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six hours. Mr. Murray says that the luminous matter is 
inclosed in a capsule of a transparent substance, which, 
when ruptured, lets out the matter in a liquid form of the 
consistency of cream. A French naturalist, M. Macaire, 
made some experiments upon this matter, the result of 
which differed materially in one respect from that of either 
Si)allanzani, Davy, or Hulme ; for he is said to have found 
that the presence of oxygen in the air prevents it fraia 
shining, a position not reconcilcable with the worm shin- 
ing in tiie atmosphere. But some of this author's experi- 
ments seem to furnish a solution of many difficulties ; for 
their results refer the appearance to the animal func- 
tions. He found that the luminous matter is chiefly com- 
posed of albumen, and that any body which coagulates 
albumen destroys the shining qiuJity ; which it probably 
docs by altering the albuminous state of the fluid. He 
also observed, that though a certaui degree of tempera- 
ture is necessary for it, a higher degree destroys it alto- 
gether ; and also that common electricity has no effisct in 
exciting it, but that voltaic electricity or galvanism does 
excite it. These observations, if accurate, are the most 
important that have been made upon this subject. They 
seem to indicate an immediate connection between the 
vital powers of the insect and its luminous quality ; and 
they account satisfactorily for the diversity in the results 
of forificr observers, who oj>erated upon the animal appa- 
rently without taking its vital functions into the account 
The glow-worm (Lampyris Noctiluca) is not the only 
luminous insect. There are sevei'al other kinds both 
v/inffcd and apterous. Of these the fire-fly, a species of 
the Elatcr and of the beetle tribe, has already been men- 
tioned. Indeed all the species of the Lampyris genus are 
supposed to be more or less luminous. Several other 
species of the Elater, as well as the fire-fly, are also lu- 
minous. Some species of the Fulgaro (an hemipterous 
insect), shine so bright that they are called lantern flies. 
Of those the Fulgora Candelaria is a native of China, and 
the F. Lantcmaria, which is two or three inches long, is 
a native of South America, The shining matter in these, 
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all others of the genus that shine at all, is confined 
ti*an«parcnt bulb projecdng from the head.* Two 
iee of centipes, me Geophilus Electricus and G. 
sphoreuSy also shine ; the former is a native of this 
itry, the latter of Asia. 

evend theories have been fonned to explain the use 
lis luminous quality. It is observable that some of the in- 
9 which have it are apterous in one sex while the other 
inged — as the glow-worm, the male of which is a By^ 
female being a caterpillar. In others, both male and 
de are winged. Again, some have the light always in 
t, and it seems not to vary in brightness, as the Fuleora. 
iralists have supposed that in these it is serviceable in 
>vering their prey. But it has also been suggested 
defen^ve or protective purposes may be the final 
c of the light. Insects which prey on caterpillars 
! been observed running round the 6eo[>hiIus Elcctn- 
as if afraid to approach itf But there is one peculi- 
' in the glow-worm's light which seems to sanction 
commonly received opinion of its use being chiefly, if 
entirely, to attract and direct the approach of the 
$. Not only has the latter wings, ana thus is by his 
ts little likelpr to i)e found near the unwinged female 
lere is also found to be much less light emitted by 
male ; insomuch that at one time the female alone 
believed to shine at all, until Ray corrected this error. 
{ also remarked that the light is the strongest when 
two are together, and that in some, if not all the 
iies, the luminous quality is confined to the time when 
' are destined to meet. Nor is De Goer's obiection, 
ided on tiie observation that the chrysalis and larva ot 
species have somewhat of the same luminous quality, 
Duch force. For as the very learned entomologists 
cited, Messrs. Kirby and Spence, have well observed, 
instance may easily be set down with the analogous 
of males having a kind of lacteal system in some ani- 
j, including our own species. It deserves further to be 
arked, that in Brazil there is a glow-worm which is 

* Kirby and Spence, iL 413. f lb. ii. 225. 
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winged, both male and female, and the light 
this insect is not steady like that of our glow-v 
spuUes or intermits. On the other haad, tt 
Gi Brazil is said to give a constant light.* But 
be owing to the greater luminousness of the tul 
the thorax, which in the European fire-fly mi 
light compared with the patches concealed by 
(dytra) of the wings, that they seem only to sh 
flying. 

* Kirby, Bridgewater Treatise, ii« 3f>f>. 
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Fossil Osteology. 

^t work of Cuvier stands among those rare 
mta of human genius and labour, of which 
>artment of exertion can scarcely ever fur- 
re than one, eminent therefore above all 
sr efforts made in the same kind. In the 
sciences the ' Principia' of Newton, and 
times its continuation and extension in 
ce's ' Mecanique Celeste,' — in intellectual 
ihy, Locke's celebrated work, — in oratory, 
lenes, — in poetry. Homer, — * leave all 
tors behind by the common consent of man- 
nd Cuvier's Researches on Fossil Osteology 
bably be reckoned to prefer an equal claim 
iction among the works on Comparative 
y. That this great performance deserves 
itentively studiSi there can be no doubt. 

English law were not a local leaminff merely, 
work on Contingent Remainders would perhaps 
> be thos ranked. In the eloquence of the pulpit, 
les nearer Massillon than eitner Cicero does, or 
, to Demosthenes. 
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But as its bulk, in seven quarto volumes, maytej 
apt to scare many readers, there maj be somei 
in giving a general account of the progrev of 
au&or's inquiries, and of the priiKnpal renhii 
which they led him, and more particularly in i ~ 
ing their application to Natural Theoloey. 

Long before his attention was called to 
remains of animals fbund in various stiata of 1 
earth, in more superficial utuations, in 
rocks, and in caves, he had, fortunately ion i 
been a skillbl pfofioient in aaaton:^, botii 
and comparative. But the first steps of Iiii 
quiries concerning those fossil remains showoll^ 
how much he had yet to do before he coukL 
plicidy trust the received accounts of tbe 
structures. As regards the human sabjeet^] 
obvious reasons, the knowledge pogsoattiy 
which the ordinary works of anatomy eent fi^ 
accurate enough and sufficiently minute. Bt=^ 
fer otherwise with the structure of other a^j^ 
and especially as regards their Osteology. C . ■■■^ 

Cuvier found so many instances, that he^ ^ 

his investigations with examining minuteEH^S 
thoroughly the bones of all those species wh -^* 
the resemblance of which, are supposed t^^^ 
furnished the materials of the great depo^^^^ 
fossil bones so abundant in almost every part^^ ^ 
globe. This, then, was the course which L^ -^ ■f 
riably pursued j and he never attempted t ^^ ^ 
any inferences respecting the fossil animal, v^-omi 
had accurately ascertained the whole Osteor/^tf 
the living species. There was obviously no o% 
way of excluding mere fiincy and gTBttdtm 
assumption from the inquiry, and miduog ti$ 
science, of which he was really to lay the req 
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ion, one of pure reasoning from actual 
.lion, in other words, one of strict induction, 
ie course of his work there are to be found 
^ examples of the mistakes into wliich for- 
quirers had been led by neglecting this pre- 
u Partly by relying on incorrect, though 
lly received, descriptions, — ^partly by under- 
^ the requisite comparisons of the fossil with 
lown bones, — partly, no doubt, by giving 
to &ncy, observing the remains discovered 
tie bias of a preconceived opinion, and making 
ict bend to a theory — authors luid com- 

the most grievous errors, hastened to con- 
is wholly unwarranted by the &cts, and often 
iuferences which the &cts themselves nega- 
instead of supporting. Thus M. Faujas de 
Qd, a geologist of great learning and experi- 
Ut who had upon a very scanty foundation 

a dogma, that all the fossil remains be- 
to animals still found alive in different parts 
earth, and set himself to deny the novelty 
the fossil species of unknown animals, con- 
that he had at length himself found among 
remains two animals which, if they still 

at all, could only be found in the interior 
note parts of India. Of these supposed dis- 
ss he published the drawings, representing 
ssil heads. But Cuvier, upon examination, 
one of them to be exactly the auroch or 
and the other the common ox.* A more 

naturalist, Daubenton, describes three sets 

1 teeth, in the King of France's cabinet, as 

ing to the hippopotamus ; and upon examina- 

'o of these sets are found to be teeth of two 

* Recherches, vol. iv. p. 108. 
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new and unknown animalis* mud the third akM \\ieQ 
those of the river hoiae ; and Cauqier, one of lb tTriT 
greatest anatomista of his age, mi into a oak tof 
error. Upon the disooyery of aome foail boBeiiiI| i^ 
the Duchy of Gotlia, there waa a ffeneral belief tU^ tl 
they were some Imnu natttntj and aevenl mefied 
men wrote tracts to prove it. But a nearar im|i» 
tion proved them to be elephant*a boDei.t Tkl 
town of Lncem took in earlier times finr theiif- 
porters to its arms a giant, firom the opinion pt 
nonnced by a very celebrated physician (Feb 
Plata), that the bones discovered in that ouMi 
were human and gigantic, though Blmnfinhick 
afterwards examined them, and found they ht _^ 
longed to tlie elephant. Finally, Scheutier aii» E^ 
tained tliat there were remains in difierent pbM C 
of men who had perished in the general dehp^ 
and supported his opinion by several instance! to 
which he referred. Upon examination these htie 
proved to be none of them human bones ; but OM 
set are those of a water salamander, while another 
belong to a newly discovered animal still lea 
resembling our species, being something betweea 
a lizard and a fish.^ When professional anato- 
mists and professed naturalists could fall into such 
mistakes as these, there is little wonder tliat a 
statesman like Mr. Jefferson, however illustrious 
for higher qualities, should commit a similar blun- 
der. He drew from the fossil bones discovered 
by General Washington near his seat in Virginia, 
and to which his attention was directed by tint 
great man, the conclusion that tliey belonged to 
an enormous carnivorous animal, whicli he named 

♦ Recherches, vol. i. p. 305. f lb. p.l20. 

X lb., vol. Y. pp. 433 and 451. 
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ilonyx. Cuvier, from a more correct ex- 
], showed the creature to have been a 
large dimensions, and which fed wholly 
roots of plants. 

se examples, and they might be very 
mltiplied, evince the necessity of a can- 
iinination, and of a previous attention to 
)logy of animals with which we are fully 
id, the success of Cuvier's inquiries also 
it, with due care and circumspection, the 
f the inquirer is sure. The connexion 
the different parts of the animal frame is 
a,nd certain, and the species run so little 
another, that it requires but a small por- 
ly animal' s remains to indicate its nature, 
tain the class to which it belongs. Each 
rtion, so it be superficial, of bone — each 
y eminence — has its distinctive character 
pecies; and from one of these, or some- 
m a piece of horn, or of hoof, or a tooth, 
3 animal may be determined. " If," says 
" you have but the extremity of a bone 
3rved, you may by attention, consideration, 
aid of the resources which analogy fur- 
skill, determine all the rest quite as well 
u had the entire skeleton submitted to 
Before placing entire reliance on such an 
, this great observer tried many experi- 
fragments of the bones of known animals, 
a success so unvaried as gave him natu- 
licit confidence in his method when he 
examine Fossil Remains. 

rches, vol. i. p. 52. We have used the expression 
:he author says animali but manifestlyi from what 
is is incorrect. 
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greater number of living genera of animal 
the copper slate of Thuringia, the lias of £ 
the clay of Honfleur, and the chalk — in the 
the remains of reptiles are found with exti 
cies of marine shells, but no vertebrated 
higher than fishes ; or, secondly^ in the si 
posited by the sea, after it had destroyed 1 
races, and covered the land they lived upo 
in these beds, which at Paris lie on the ch 
to be found only animals now extinct, and c 
most of the genera and all the species di£ 
any we now see ; — or, thirdly, in the strat 
sited by the sea, or in fresh-water lakes,- 
these later tertiary beds are to be found 
now unknown, but resembling the presen 
being different species of the same genera 
parently of families still living, but not nc 
biting the same countries, or living under t 
climates ; — or, fourthly, in places where 
lakes, morasses, turf-bogs, have buried the 
of existing species ; and as these change 
limited extent have happened to the glol 
stituted as it still is, those animals appear 
been for the most part identical with the 
which we still see alive in various parti 
world, at least as far as their skeletons can 
Paris is the centre of a most extraordinj 
logical district. It is a basin of twenty 
between fifty and sixty English miles, in d 
extending in a very irregular form from i 
near Compiegne on the north, to the Canal < 
beyond Fontainebleau on the south, an 
Mantes on the Seine upon the west, to Mo 
on the east ; comprehending witliin its cii 
to was of Paris* VersaU\(is, Yout^v[v^\«a>\,^ 



CUVIEB. 181 

Meaux, Melun, Senlis, Nangis, and coming close 
to Soissons, Gison, Beau^'ais, Montereau on tlic 
Y(mne, Nc^nt on the Seine, and Conde ; but not 
being continuous within these lunits, for it is fre- 
quently cut off in islands, and everywhere towanls 
the outline deeply indented with bays. This vast ba- 
lia consists of six different formations, in part cnlca- 
feous, but in some of which gypsum is so plentiful, 
that the quarries dug in it go by the connnon name ot' 

• the Plaster of Paris quarries, and indeed gypsum lias 
derived it common name from these. The lowest 1)cil 

•iipon the chalk is composed of plastic clay, and it 
.- lias covered both the plains and the caves of the 

- diatrict. This bed is full of fossil remains, very many 

* of them belonging to unknown animals, and it also 

- contains fragments of rock, which have come from 
«a great distanee. Above this bed is a layer of 

, gritty limestone and shelly grit, of salt-Mater 

-formation. Then come in succession silicious 

limestone, fresh-water gypsum, and sand and grit 

•without shells. The fourth formation is sandy, 

.«nd of marine origin. The fiflh has fresh- water 

^.remains and animids. The disposition of the land 

around and forming this basin wears in all respects 

'the appearance of having been broken in upon and 

hollowed out by a prodigious irruption of water 

from the south-east. Considerable corrections have 

Bince been made, especially as regards the second 

and third of these ibimations of Cuvier. 

It appears that the base or bottom of the Paris 
Basin must have been originally covered with the 
•ea. Different parts of the ground were then 
covered with fresh-water lakes, ^om which gypsum 
and marl were deposited, filled with the bones of 
animals that lived on their banks or in their is<lands, 



and (&ed in the coQiM of Biiiiia AAerddidhi 
MaOf the sea agtia eoaapied the gwwad, i 
dapodtad and miaud with ihdk r ud i^B It ] 
the had diy Ibr the kat tftta; than iveeetir al 
while poDdi end BMiahea Ofer thagieatar pnl 
the aunwe, which thoa heeaaie eoWm 
eontaining fiwih-waliBr dieUs the hue ef tfij 
atiata oopaisth^ of a jpeeolier .aloaerfiiiuid iefli 
wataTi and oeevning umiaiiE^perte^ Steneac'l 
ftMilienoMdiiaiathkeraift.hMift Ahifaillild^ 
liotj of fiuniUw ; anjT the^igetahle numlmik 
that the plaats yfon oonfinad to. jalmaaad m4 
oth^ noif unknown in.Bimgpew ' Ai the Ipn 
oontbMnti^ wlHeh olkr. e Me . coaunaaiaM 
througfao^V et^.inheWted fag^ » annt vaikto 
aninuSs, while New Holland and. Se other Itfi 
in the South Seat hate only a Tevy few, and 4 
almoet all oif! the same ftmilyy we may coaeh 
that the land fonnipg the Puris Basin was os^giai 
sorrounded by liie sea. 

The deposits in the roits or fissures of the sb 
may now be briefly mentioned, and they presea 
very singular subject of contemplation. They i 
found aU around the Mediterranean, at Gibralt 
Cette, Antibes, Nice, Pisa ; in Sicily, Sardiniaia 
Corsica; at the extremity of the kingdom of) 
pies ; on the coast of DaJmatia ; and in the iskod 
Cerigo. The body of the deposit is calcareous, i 
of the same kind in all these gaps or fissures. 1 
same, or nearly the same, bones are everywh 
found imbedded in it ; they are chiefly the boi 
of ruminating animals ; and beside those of oi 
and deer, there are found those of rodents, a ki 
of tortoise, and two carnivorous animals. In th 
fissures there are many land but no sea shells ; a 
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;ter that fills them is unconnected with other 
It follows from the first &ct that they must 
een consolidated before, and at the time 
he sea came over those countries and de- 
shell-fish in tlie other strata ; and from the 
fact it follows that they must have been 
when the rocks, in the rents of which they 
id, were already formed and dry. Hence these 
leposits are modem compared to the strata 
vere fanned at the bottom of the sea and 
). Nor does any operation now going on 
ur globe bear the least resemblance, in 
3 judgment, to that by which those deposits 
.ve been made. Upon this, however, great 
ersy has arisen among his successors. 
8 necessary that we should shortly advert 
laces where, for the most part, these fossil 
are found ; in doing so we have anticipated 
r the conclusions deduced from the consi- 
i of the whole subject. We are now to see 
mlts were afibrded by Cuvier's careful exa- 
1 of the remains, which he instituted afler 
vith equal care ascertained the exact Osteo- 
the living animals in each case where the 
oiaiDs appeared to oflfer a resemblance with 
tribes. 

^rst part of Cuvler's researches is occupied 
pctchydermatous* animals whose remains 
d In alluvial deposits. 

econd part consists of two subdivisions — in 
'hich are given minutely the whole details 
suis Basin— in the other subdivision the exa- 
i of the animal remains, b^^ning with the 
rmatous, and then the others that accom 

als with thick skins, as the elephant, horse, hog. 

i2 
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tioroogli'iritiioiit-iiRibh 'legud-to 'tte jg 
-Twosnaniat ot ciie^TUv cfi tne ffUHu 
Tl|6:<4trtf put is oeeqpM^Ui ibe 

* tioMlntg^ <tf tin ^a{Mt or fianrtt^ftto IfJQii: 
'ibo -ttaUs of 'tiief^dtiMr aahank' 
' time'^loaiHi beiMe= fiie* mmiMUit. 

The >i»in^ jM^ fe b«nqfiM 'J^ 
«liiiiyi»-^4lie ;|i^ ^th'^ii o ifawl f tt e . j 
*lp^ <i fai » or eoMAifis 'saiaiib — Ike -<«» 

hapttheri no rt in tBfartiiyoftlw^dwi^ 
'jiiehMipg'thB aaonudoitt qpeeies ««#l)r<ti 
irU^'paxUDfr of tbenitii^ 
mki^Bshor df tiie reptile and: binL 

As aatumuigiattent is yet -wmie ^f 'ti 
^animals wider any of the heads ' wfiicfa 
stated, ve are at liberty to adopt any orde 
appear most eonrenient ; asd we shall m 
b^^in with those which at first a^^peared 
ble the known species of the rhinoceros^ 
popotamns,and'the elephant, and which, 
observer would unquestionably have e 
with these animals; but they were soon a 
to be di£Rsrent. 

I. Of the fossil rhinoceros ^r distic 
have been found ;* and they are all distir 
from the ifour known kinds of rhinoceros- 
India, Java, 'ISumatia, and the Gape. ' 
animal had a head both larger and nan* 

* Of these there are now nine species, five 1 
diseovered ednce Cuvier's -vrcrk. 
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ing kinds, and much larger in proportion to . 
iy. He was. ako much lower, and a more . 
ig animal. He, for the most part, had either 
sive teeth or very small ones, but one species 
Qse of a good size. One of the fossil species ■ 
nguished froqa:aU the four known ones and 
he other three fossil ones, by a still more 
1 peculiarity ; his nostrils are divided from 
ther not by a gristly or cartilaginous, but by 
partition, whence the name of- THckarkinia* 
in g^ven to him, the three others being termed 
'hi?iteSy1[ Incisivtts, and Minutus. 
grinding teeth of the Tlchorhinus are also 
to have a peculiarity which no other teeth ' 
of any living-or any fossil animal have. They 
lented at the base in one of the ridges, afler 
NOTU down by use. This, as well as the bony 
3n, affords, therefore, the means of discovering . 
ecies. The use of the partition apparently 
support the weight of two large and heavy 
on the nose. 

history of the first of these ■ species, the 
*hinus, furnishes a remarkable example oT 
ors into which even able and expert observers 
Sill when they make more haste than good 
to reach a conclusion. A missionary named » 
)ell having sent home the head of a rhino-^ 
being one of several killed close by his resi- 
and well known to have been so, Sir Everard 
compared it with a fossil. head from Siberia, 
►y the Emperor of Russia to Sir Joseph 
s; and finding, as bethought, that it was of ■ 
ne species, he very rasWy inferred that the 
n which affirms the existence of unknown 

om T€ix9Sf a wall. , f From 'A«rroj^ slender. 



166 voBBiJs onrBoxxMT. 

animals among the foatSi remains -was much weik- 
ened by this supposed disoovoj. Cuvier imde t 
more accurate compaarisoiiy and found tfait tiis 
Cape skull was matmally difRn«ot from the ftnfl 
one, but resembled the heed of the ezisdng spedeii 
which ^ Everard Home had abo denied, lie 
most remarkable onussion, howerer, of the lite 
was hisneverloc^dnff to see if there existed a boij 
partition between the nostrils. Hiu Cuvierftii^ 
and found it cartilannous and not liibny. Sottit 
the most nng^ular of the new and unknown Ibnil 
animals belonging to this class xemained stili i 
novelty, even if Sir Everard Home had been coned 
in all the comparative examinatitHia whidi he enr 
did make; aiid his conclusion of fiust Ihun tht 
comparison, even if admitted to be well founded, 
had no bearing whatever upon the general positioi 
against which he had pointed it. 

The extraordinary fiict of a portion of one of 
these ancient and lost animals' muscular substance 
and skin having been found, is further to be men- 
tioned. In a block of ice on the banks of the 
Wilujii, a river of Siberia, there was discovered tliis 
huge mass of flesh, about the year 1770. It was 
found to have longish hair upon parts on which the 
existing rhinoceros has only leather ; consequently 
it must have lived in a colder climate than the pre- 
sent animal inhabits. But it appears to have been 
killed by some sudden catastrophe, and then to 
have been immediately frozen, else it would have 
undergone decomposition like the other remains of 
which the bones alone are left. 

There are two species of living elephants, the 
African and the Asiatic ; the former distinguished 
from the latter chiefly by the length of his tusb, 
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peculiar disposition of the enamel in the jaw 
and by never having been tamed, at least 
dern times. The fossil elephant resembles the 
Lc species most, but differs in some material 
sulars. It has long tusks, sometimes exceeding 
*eet in length ; the jaw teeth are differently set ; 
nder jaw of a different shape, as well as other 
\ ; and from the length of the socket bones of 
usks the trunk must have been also very dif- 
t. These* remains* are found in great abun- 
3 both in Europe and in America, in neither of 
h parts of the globe are there now any living 
lants of any species produced. In the same 
I and caves other animals are also found both 
e known and extinct classes ; and occasionally 
i also. The elephants' bones are chiefly dis- 
red on plains of no considerable elevation and 
the banks of rivers. They never could have 
transported by the sea over the mountains of 
iry, upwards of 20,000 feet in height, which 
"ate Siberia from the parts of Asia where the 
lant now flourishes. It must be added, that, 
e those bones, a still more perfect specimen of 
ofter parts has been preserved by the action of 
than we have of the rhinoceros. In the same 
try, near the mouth of the river Lena, a mass 
J was found in 1799 by a fisherman, which he 
I not break or move ; but in the course of the 
summer it partially melted, when it was found 
ntain an entire elephant frozen. The neigh* 
ng Tartars with their dogs, and afterwards the 
, destroyed the greater part of the flesh, but 
kin and bones were saved. It was found to 

ere are now known eight species of this fbssil e*eT>liant 
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Jiave hair, and even woolly hairorfiir, upon different ■ 
partsof tlie body- It must theo Lave becJi calcu- 
lated, like the Animal of the Wilt^ii, for living in a 
rlimate much coWer than that of India or AiWca, 
nud, like that rhinoceros, it must liun'o been ftowsn 
immediatelyaAer its death. Its tusks na« circniar, 
and nine Ibet ( near ten English) long. 

Oi' the hippopotamus, two species* have beeo 
fonndamong'thefoB^il boQe3,both sodificrent from 
all living animals, that every one bone of each 
differs from any otheri knonn bone ; so that m'eu ii' 
an«rror should have been committed in conuecling 
IhediSerent bones. togetlier, there must be not only 
two, but more than two, new species thus discovereiL 
Tjieee animals abound in ttie great deposit of< foaail 
bones in TuscaDy,in the valley of the Ariio, andat 
Brentford in Middleses. There are two other, 
f«aBl;8paeiei, d whioli, hownv, hm i*- ktum.;. 
one of : thaM ia Tflif snail* joot , brgrr 4biui s Aoawm, 
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e pieees of a jaw-bona, with some fragment* 
of'teeth, hav« be^ found in Siberia; whi(£ upoa 
exanunation piwe to have belonged to.a.^iogalai 
speoiefl, resembling both tlu rhinoceros aitd thO; 
liorse, aiid forming probably, tbo^link between. tbm 
two animals. The size is larger, than, the largest 
fossil rhinoceros. The diHeo\-iereri Mn Fib^ef^ 
hoB named it the ElatmotAerium,^ irom the tUn 
enamel plate which winds. through the body, of the 
tooth in. a peculiar manaer.. 

But much nioreiskoownofia,lost.apecieB which 
approachei the dephant,^thougbidi£&riiig.inBDiiH. 
important reboots both, from, the living and. th» 

* Two more species have since l>eeD found. 

t'fii^wf»'^'*hui plate., . ,. > 
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fossil elephant. The most- remarkable difference 
in the Osteology is presented by the jaw teeth, which 
have the upper surface mamellated or studded with 
nipples ; from whence Cuvier named it the Mcuto- 
dan.* When these tubercles are worn down by 
use, the sur&ce of the tooth has a imiformly plane 
or uniformly concave sur&ce. The structure of 
the vertebrae shows it to have been a weaker animal 
than the elephant ; and the belly was considerably 
nnaller. The lower part of the fore-leg was longer, 
and the upper joint shorter ; the shoulder one-ninth 
shorter too. The pelvis was more depressed ; the 
4ibia and thigh bones materially thicker ; and the 
body a good deal longer in proportion to the height. 
Aa it fed upon vegetables, and had a short neck 
and &et un^t for living in the water, it must have 
had a trunk ; and it also had tusks. It seems to 
have fed upon the softer parts of vegetables, and to 
have inhabited marshy ground. Six speciesf have 
been discovered of this animal, chiefly differing 
£rom each other in the teeth ; and of these six, two 
only are well known. The mastodon was long 
supposed to be peculiar to America, and was some- 
times called the Ohio animal ; but there have since 
been found teeth in different parts of Europe, evi- 
dently belonging to the two better known species ; 
and the other four kinds are, to all appearance, 
European. 

In the same strata with the remains of elephants, 
rhinoceroses, and other animals both of extinct ge- 
nera and species, are almost everywhere found the 
bones and teeth of horses, very nearly resembling 

♦ Or Mastodonte, -which is sometimes, but mmecessarily, 
rendered by Mastodonton : /muttos, mamilla. 
f Five more qpecies have since been discovered. 

I 3 
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thofe of the animal now ao well and nniveniny 
known. It yet liiqfipena tliat for want of due aten- 
tion to a bianeh oi anatomy more ftmlliar to in 
than any except tiie human, natunJIata have edsh 
stantly fidleninto error in eraminitig fiiadl haam. 
That Lang, in his hittoiy of tlie Hguni atmiei of 
Switierlandy took a lione's tooth tor a hinpopoti- 
mut^a; and AMrovandinua in one work dowsribi 
teeth of that dasi as giants, and^ inl another ai 
horsesf i while several anthom have confoasnd that 
they could not tell to what tribe snch zanainslad 
belonged. Cuvierdidnot, tberefiire^-deeaa hiiBMilf 
releawd £rom the duty of fbl^ eiaminiiig the eMa* 
mon horse's ostedogy, merely because of the ]&»• 
quent and minute descriptions which had |neVl6iHijr 
been given of it rand his Ihtimale aecpildntBiiei 
thereby obteined'with the nature of every boneand 
toothy has enabled him to pronounce with confi- 
dence upon the existence of horses like our own 
among the unknown animals which inliabited the 
earth before the vast revolutions that changed both 
its sur&ce and its inhabitants. He has^ however, 
justly noted the fact that there is no distinguishing 
the bones of the horse, the ass, the mule, and the 
quagga ; so that very possibly these remains may 
have belonged to any of those animals ; and very 
possibly also to none of them, but to some fifth 
species, now, with the mastodon and other conton- 
porary animals, extinct. The same remark is of 
course applicable to the bones of the hog and the 
wild boar, found occasionally among other fossil 
remains. 

The tapir £unily in many important particulars 

resembles the rhinoceros ; and those are often found 

m the same tertiary strata with, the rhinoceros, 
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elephant, and mastodon, several species now wholly 
extinct, but allied to the tapir. Two of these must 
have been of prodigious size, the largest 18 feet 
(19i English) long and 11 (nearly 12 English) 
high.'*' But there are other species, to the number 
of twelve at least, whose size differs little from that 
of the tapir ; the bones are somewhat different, 
however, and particularly the teeth, which, from 
the eminences or ridges upon them, Cuvier made 
the ground of the genus, to which he gave the 
name of Lophiodon.j It is in different parts of 
France that all these species were first found : tlie 
smaller ones always in strata of fresh-water shells, 
and in company with remains of either unknown 
land animals, or crocodiles and other river animals 
now found in hot climates ; and in several places 
the strata in which they occur, have been covered 
over, after they had been deposited and their bed 
consolidated, with strata of an origin unquestion- 
ably marine. By &r the greater part of fossil 
renudns, both those which have been already de- 
scribed, and those which we are afterwards to con- 
sider j having been found in sandy, or calcareous, or 
other earthy strata. But some few are also found 
in imperfect coal or lignite. In the part of the 
Appenines where that range meets the Alps there 
is a tertiary coal stratum, and in it have been found 
two new genera of pachydermatous animals, and a 
third in the fresh-water deposit near Agen. Cuvier 
calls these Anthrtxcotheria.X 

The general conclusion which is to be derived 
from the important branch of the inquiry of which 

* This is sow better known, and is called the JOinotherium, 

f Awpioy, a small hill, eminence, or ridge 

{ Ai^pa|, coal. Of these seven species are now known* 
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we have been analyzing ihe Tesolting propositiong, 
is partly zoological and partly appertains to geology. 
The former portion of it is, that more than thirty 
kinds of land animals have left their feesil remains 
in the strata now forming dry land, but deposited 
under water ; that of these, seventeen or ^§^teeii* 
are now extinct, and have been wholly unknown 
since the earth was peopled with its present inha- 
bitants, six or seven being of a genos now unknown, 
the others being new qiecies of known genera; 
that twelve or thirteen kinds have, as fkr as their 
bones are concerned, the appearance of havii^ 
belonged to the species which still inhibit tbe globei 
although their identity is &r from oertain, depend- 
ing (mly upon the similarity of their skeletons ; and 
that animids of genera now almost confined to the 
torrid zone used formerly to inhabit hi^ and mid- 
dling latitudes. The geological portion of the 
conclusion is that some of these fossil remains have 
been buried by the last or one of the last revolutiona 
to which our planet has been subjected, as they are 
in loose and superficial strata, whilst other remains 
in the tertiary strata appear generally to have come 
from deaths in the course of nature, though some of 
these too must have perished by a sudden revolution. 
II. The Paris Basin presents, in great abundance, 
the remains of herbivorous pachydermatous animals 
of two distinct genera, each comprehending several 
species, and all alike unknown in the living work!. 
The animals to which some of them approach the 
nearest are the tapirs ; but they differ even gene- 
rically from these, and from every other known 
tribe. The inquiry into which Cuvier entered for 

^ * According as the Elasmotherium is allowed to be snffi- 
ciently distioguished or not. 
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le purpose of ascertaining to which set of bones 
3ich particular piece belonged, so that he might 
e able to restore the entire skeletons by putting 
)gether all the parts of each, was long, painful, 
nd difficult in the highest degree. He had first to 
onnect the two bones of the hinder feet together, 
a each instance, by minutely examining the relation 
f the pieces to one another ; and this process could 
nly be conducted by denying light from the analo- 
ies of other and known animals. He then had the 
ififerent bones of the fore feet in like manner to put 
ygether, in order to restore those fore feet. Next 
\ie hinder and fore feet of each animal were to be 
Dnnected together. Afterwards he had to mount 
pwards and connect the bones of the body with 
16 several feet. The teeth and head must next be 
sferred to the limbs. Then the vertebrse and then 
he trunks were to be restored; and then other 
ones, not yet accounted for, were to have their 
laces found. The result of this most elaborate 
nd perplexing investigation, the details of which 
ccupy the fifth part of a large quarto volume, and 
re illustrated by between sixty and seventy admi- 
able plates, containing between six hundred and 
even hundred figures of bones, fragments of bones, 
nd congeries of bones, may be stated shortly 
hus : — There are of the first genus, which he de- 
lominates Pal€eotherium* six, or perhaps seven, 
peciesf principally distinguished by the teeth and 
he size, as i^r as the bones are concerned, but 
vhich, probably, were much more widely diff*erent 
irhen alive. One of these resembled a tapir, but 
iras only a foot and a half in length, being about 

"* UaKauosi ancient ; Bripiov^ wild beast. 
t Eleren species are now known. 
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the size of a rodmck. Another was nearly three 
feet high, and the aize of a hog. A third was be- 
tween four and five feet in hei§^ty and about the 
size of the horse or the Java rhinooeroa. It hid 
feet thicker than a horse's, and a larger head; iti 
eyes were very small, its head loi^, and it Indt 
snout protruding much over its under jaw and lq». 
In a specimen of one of these species, the. first dov 
mentioned, there were actuaUy found some of the 
animal's softer parts, certain flexible fihitwuinii^ 
which, upon being burnt, gave an aninud smdl, 
and were manifestly portions of the nerves or 
blood-vessels. Besides these three species, three, 
and possibly four others, were distingpuished, one 
the size of a hare. 

The other genus was termed by Cuvler AMpl<h 
Vierium^* and of these, two species, at least, are 
distinguishable.! The first, or common anoplothe- 
rium, is about the size of an ass, being four or five 
feet high, and its body four feet long, but with a 
tail of three feet long ; it was probably an animal 
that lived partly in the water, as it appears made 
for swimming like an otter. But it has a peculiarity 
of structure which is to be found in no other animal 
whatever ; its feet are cloven, but have two sefNi- 
rate and distinct metacarpal and metatarsal bones, 
which are soldered together in other animftlp ; it 
has also its teeth contiguous, while all other ani- 
mals except man have them apart. The other 
species, or secondary anoplotherium, resembles the 
former, but is only the size of a common hog. But 
beside these anoplotheria properly so called, four 
other cognate species are found, one of the size and 

*hy4yK\osy imarme4> 'without tusks, 
f Six species are now ascertained. 
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ippearance of a gazelle, one the size of a hare, and 
wo of the size of a guinea pig. A curious speci- 
aen gives the very n)rm of the anoplotherium'» 
>rain, a cast of it remaining in the earthy mass. 
[ts size is extremely small, and Cuvier infers from 
his that the animal was exceedingly stupid. 

All these animals are found in the Paris Basin ; 
rat bones of the palseotlierium have been discovered 
elsewhere, namely, at Orleans, Aix in Provence, 
jkfontpelier, and Isell. As the specimens from those 
ither places were extremely rare in Cuvier's time, 
le could not have the same certainty respecting 
hem as from the more copious collections obtained 
n the Paris district. But he could distinguish at 
east three different species. 

Beside these two new genera, the palaBotherium 
.nd anoplotherium, the Paris Basin affords twa 
»ther new genera of pachydermata, the one, called 
OJueropotamas* resembling animals of the hog' 
dnd — the other, adapts, very small, being about a 
bird larger than the hedgehog, which it also re- 
iembled in structure. There are found, too, the 
'emains of five or six kinds of carnivorous animals, 
me of them being of enormous size, and resem- 
)ling a tiger. Another has projecting bones to 
upport a bag or purse as in the kangaroo kind ; 
)ut it is of a genus of marsupial animals now 
bund only in America, being a sort of opossum. 
The Basin, besides, affords a considerable number 
►f tortoise remains, some fish bones, and even per- 
fectly complete skeletons of fish, and ten species, 
it least, of birds, all now unknown, but one of 
vhich resembles the Egyptian ibis. It is very re- 
narkable that in one specimen, brought to Cuvier 
* There are now three species known. 
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stetey imleiB in monuKe or peet bogiy wlMre tlMj 
have oenainlf been bmied while tbe globe's snr- 
fiuse was in its present eonditimi, and peopled as we 
now find it. But animaU of tl»e same genus 0^ 
taioly existed in the age of the elephant and rhmo- 
oercM, and of the extinct ^pecies.§ There pierails 

no small uncertainty as to the identity of the 

* 
. * No lew than twen^-eight spedes are now known. 

t In the R4«6umtf to Farts III. and IV., Cuvier says, "Of 
the SIX deer found in alluvial deposits, one with large horns 
if entirely unknown ; of the four in fissores, three are un- 
known, at least in any but most distant countries. Another, 
that of Orleans, b quite unknown, as are the two species of 
lagomys found in the fissures." 

X A thirteenth new species was at one time supposed to 
have be(;n found in the Swedish province of Scania ; but 
Cuvivr, )>efore the last volume of his work was printed, had 
r^aMoii to lM.'lievc that this animal belonged to one of the 
trIlM'i* formerly known, and still living in the north of 
EuroiM'. 

§ Of these thore are ik>w ceven. ascertained. 
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isnl bison and musk buffalo with tlie living 
lecies of the former in Europe and of tlie latter in 
.merica ; but the remains which liave been found 
: a kind of ox, appear different from any known • 
>eeies, and it appears that no buffalo resembling 
ther that of the East Indies or that of tlie Cape 
IS been found in any place. 

The conclusions, both zoological and geological, 
om this part of the investigation and from the 
uimination of the remains found in the Paris 
asin, in every respect tally with those to wiiich we 
ere led by a consideration of the pachydermatous 
imains under the first head of the inquiry. 

IV. There are found in caverns both in France, 
ermany, Yorkshire, and Devonshire, and in tiie 
esh-water formation of Val d' Arno, in Tuscany, 
le remains of many animals, some extinct and 
tliers no longer inhabitants of the same temperate 
ktitudes, but confined to the frozen and the torrid 
)nes. By far the greater part of these animals 
along to the carnivorous class, except in the York- 
lire -caves, where many of the herbivorous kind are 
Lso to be found. In the foreign caves the bear is 
ie most numerous, and presents extinct species, 
n the Yorkshire caves (at Kirkdale) the hysena 
redomiuates. In the German caves hysenas are 
omparatively few, and in Yal d'Arno not more 
umerous. In Kirkdale there are very few bears, 
'he race of lions and tigers is much more rare than 
ny of tlie others. Kot above fifteen have been 
iund in Germany, while there have been found 
undreds of bears ; and in Yorkshire, where hyaenas 
bound, very few lions and tigers are traceable. Of 
:ie wolf and fox, some are found, but not so many 
1 Yorkshire. There is also a very large kind of 
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dog tnoedy whioh rniHt bftfe bMD Ihre iwl in M§^ 
and eiffht in taigth firm tlit nttnth to the tiiL 

Of Moi it appeu*, after n vety dow floanniBi^ 
tion, that there afe finnMi, at leait two 'wptKktf 
lamr than thoae now known, and ntidbdwUei^ 
boui in aiaa and otiMr partienkiv M nMyd|f ap* 

regard it as a new i^adflk But it aaaMa aa if tb 
one finmd in Tnaeaiij fcnned a tUid kind of ant 
nal now eitinct. ■ vj 

The hjHnat it ftond notonlfin Ifceenvenaaad 
otlier aaaiiies wiieie tlia bear abennd% bat aba ia 
the alluTial atrata witili the iOe^HHita and lUaa- 
oerowa. In BStfcdale cave ids mmg hna kesn dih 
tineUy leoognised hj a eonqiaiisoii with ttat «f 
Hvinghysnas; and tlia paitfamlar em^ wUiohhe 
makes in tlie bones of the beaMadenrared bf hfaats 
get at the marrow, has, in like manner, been idea* 
tified by actual comparison. Nevertheless As 
fossil animal diflfers from the liying one in sons 
material respects, particularly in siae, and in ha?- 
ing his extremities both thicker and shorter. The 
caverns contain two species^ of a huge animal ni 
the felis (or cat) kind, considerably lareer than the 
lion or the tiger, beside some few resembling livinc 
species in size. One is between one-eighth aM 
one-ninth larger than the lion, and has its trunk 
more convex in the lower outline. A new, hot 
smaller, species of the felis kind Is also found in 
the Mediterranean fissures. 

In the dog tribe there has been found a wolf or 
dog,§ but more probably the former, which difl^m, 

* Seven more have since been added. 
Now right gpeeies. % Now fifteen. 

Ten spedes are now known. 
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hough slightly, from, any known species, in having 
he muzzle shorter in proportion to the skull ; and 
ilso a species has been observed clearly new of the 
ame genus. We as yet only know of it by two of 
lis jaw teeth, found at Avaray, near Beaugency. 
Ele must have been eight feet long and fi\e high. 
The Paris Basin affords, likewise, another new 
species of the dog kind, but not materially varying 
in point of stature. The common fox, however, is 
found, and also the dog and wolf, in the caves. 

The caves afford a considerable number of bones 
)f the weasel and glutton,* closely resembling the 
existing species. The latter animal is only known 
low in the higher latitudes ; but in the caves we 
ind his remains mixed with those of animals 
)elonging to the temperate and the torrid zones. 

It is thus shown by the inquiries which comprise 
;he third and fourth part of this great work, that 
:h6 former inhabitants of these regions were wholly 
iifferent from the present population. Even the 
inimals of hot climates here found, and referable 
x> existing genera, must have differed entirely from 
those species which survive in the torrid zone, be- 
3ause they could exist in a temperature now wholly 
foreign to their nature. The rein-deer and the 
lion, the sloth and the elephant, all found in the 
same places, show that the climate of those lati- 
tudes remains nearly the same, but that their in- 
iabitants have been changed. 

In all these researches one blank is immediately 
:>erceptible. There are not only no human remains 
whatever, but there are none of apes or of any of ' 
he genus of quadrumanes. Animals far less in 
Jze, and whose bones would much more easily have 

* Of the fossil gnlo two species are now asoertainedk 
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whh timaof tto JUrgurt iJwJMiiaElwNiifthn vomkwg 
tribe i» vflitig^rKkitwi wili iofJbi^ iliinmUgi »;Mft 
the -owMliisioalftliitfi^ihjilpiiiliiFliti^ 
1» Ml<f n1, Hm fkiiirin, Mltii^jnihiiir mw m j lJ i ww i i m\% 
hosam^ afr«ii<igfr<a ^rite Hti>f? tlMi nrjp l mrqrfitht 
tribe, BM-itMiVk^^hmtxftiitimiOfS^ ^ 

V«' Bflside the ankMlsof 4te ??rMhMiiilhrrhiiwr 
found-, IB the BHtitBufai aQdr>tii^ MtwlttiOTHMii 
fipsnra^ TiUkif ll|pMM3%. field:' nrieey. thMMc m 
several oAen^Jn • the efle.iMtgtietfcjeiA i <w wf Mi| " ' i 
some n;pfU!Bnifyat-. htfomw^Mad'^lQima^iBmMilt^iti 
unknoiof Uedli The^ liem.hiftTtMnitaMdftfti 
Kir]Edide;:the hnvott eMi^tte: BUnn-.tiiiK MNr 
spedeBt<»^i 4nibif|yftiBeirr:-fioeM^.lli Ob^reMki^ 
Bi»m $ aoetlwr jiipoeti% >lie teitoe'twVj4tijfBniigiB. 
yj. The toethlwa w t JB/ffitijif raajmab: ajbit 
some vfurietka^tlll'greetir tbaii:t.heieite iii4iiek>oV! 
attention-, has- as > yet: been diiectedi • Nenei^< die^ 
known ispeoies of this, tribe are to be. found in tatty 
of. the strata, fissures^ or oaves inEurofi^^ BiH- 
three genera entirely n&wi, with two of whic^at least' 
there are-ajup^ materials for beeonungaeqeaiBted, 
have been- found in. America^ and- these are de- 
serving of our best attention. 
. The first i9 the animal named by. JefFersoDy firoie 
the size of his feet, or rather whait . he supposed- 
claws, the MegalonyXyX and re^peotingp which he. 

■ ♦ TMs refers of course to the state of discoveiy in Cuviers 
time. Tliere are remains of the monkiqr' said ta have been 
lately discGveredin the.Soa;th of FVanee- and. in the Hima- 
laya Mountains ; .it is said also at Calcutta. . But .the prooft 
are not clear. 

t Now four are known, and three of Iftgomys. 

j; Two species ar^^ now known... ' 
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fell into an error as -we formerly stated. Cuvier 
preceded his examination of this as of all other 
animal remains by a thorough investigation of the 
osteology of living animals of this fiimily ; and it is 
the result of his careful enquiry that the bones 
found in America and described by Jefierson, and 
of which both casts and drawings were sent over, 
as well as a tooth, belonged to an animal of the 
sloth tribe, but wholly new, and now quite extinct. 
The tooth was cylindrical, and worn down on the 
top, but cased round with enamel like a sloth's, and 
not at all like a cat's. In the paw, the second 
phalangal bone was symmetrical. This bone is 
curved and not symmetrical in animals that raise 
up and draw back the claw, as all the cat kind do. 
The first phalangal bcme, too, was the shortest ; 
whereas the lion and others of the cat kind have 
that bone the longest. But from the known species 
of sloth it differs most strikingly in its stature, 
which was equal to that of the largest oxen, those 
of Hungary and Switzerland, and a sixth larger 
than the common kind. 

The second of these new animals has been termed 
Megathermmy from his great size, and the remains 
are found in South America. From his teeth it 
appears that he lived on vegetables, but the struc- 
ture of his very long fore paws and nails shows that 
it was chiefly on the roots. He possessed also good 
means 6f defence, and so was not swift of foot. His 
covering seems to have been a thick and bony coat 
of maU like the armadillo's. His length was twelve 
feet and a half (near thirteen feet and a half Eng- 
lish), and his height seven feet (about seven feet 
and a half). From the sloth he differs not only 
in size but in other particulars ; for example, his 




|lh of Itu hinder I 
e former doubk I 
„ I, the thickiKsi I 
off tke li^ MS fa Om mtpitherium is much 
mtttmOm !■ oyaf tks hnii sloth tribe, or 
iMfcnl wj iirtirjwl— I lirW kMi ini or eslincli 
fcrflnlUBh Btw babort hdf aa thick asiiis 

The tUid «tf Um* mm watmk was known <o 
Covin obIt I7 obb fiagMort wWh he exEuniiied. 
It ms ft toe J eadftona cenM' discussion of its 
font end ifae be ioAned Ikat Ae animal belongtd 
tetbeedMlBtBtribearSugaaii^ and that.ifH), 
ita kagth Beit have b — H e wkj -fcur feet (tuentj- 
^ ^^libX ewl Ue fceigU Ir .du same eooTmouj 
propotka. . The b«»ee wan ii^ iu the Palatin- 



TIX. Toe eouiw of onr melnM )ias now brought 
IU to the fiuuiljr of die Sea Mammalia, aod these 
nipply new ibod fer wonder. 80 diiferent from 
the bones of any living ■"■"«'» are those remaiii^ 
which have been examined, that a, new genus u 
formed conaisting of several qiecies, aod bearing 
the same relation to the celacce, or ajiinala of tiw 
whale tribe, that the mastodon, palaeotherium, and 
anoplotherium do to the pachydermata, or that tiM 
m^falooyx and megatherium do to the edcntala. Be 
terms the genusZipAiuf, from its havingaBWord-lik* 
head. One of these wa« found near the mouths inf the 
Rhone. The dimensions are not gii'en by Curier, 
but from thedrawing the head appears to have been 
about three feet in length. The remains of a second 
■pecies of ziphius were found thirty feet under 
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round at Antwerp, and between nine and ten 
nder the level of the sea at low water. The head 
} considerably larger than that of the first men- 
Loned species. The head of a third species is found 
[1 the museum at Paris, but with no account of its 
istory. 

Besides tliis new genus, there aA other cetacea 
f new species discovered among the fossil bones. 
Lt Angers a Lamantin of an extinct species has 
leen traced. The remains of a dolphin, which 
lust have been twelve or thirteen feet long, and 
Ififerent from all the known species, have been 
3und in Lombardy. In the Landes another dol- 
hin, which must have been nine or ten feet in 
ing^h, has been discovered. A third kind of dol- 
hin, different from any now living, has been found 
1 the department of L'Orne, while a fourth, also 
>und in the Landes, nearly if not wholly resembles 
tie ordinary dolphin. In Provence a cetaceous 
nimal of an unknown species is found, somewhat 
ke the hyperodons. 

In the neighbourhood of the Ochil hills in Scot- 
ind the fragments of a whale's bones have been 
3und in a recent alluvial stratum, at only eighteen 
iches' depth, with a part of a deer's horn near, 
t must have been a whale of some size, as the ver- 
ebrae were eighteen inches broad, and one of the 
lbs ten feet long. But it is most probably one of 

kind still existing in our seas, from the place 
rhere it was found. 

In the mountains near Piacenza there have been 
ound the bones of a small whale. Its length was 
wenty-one feet (near twenty-three of ours) and its 
ead was six feet (near six feet and a half) long. 
!Tie place where these bones lay was a clay stratum 



nitli numberless shells all rotuiO, and ojsters cling- 
ing ta tlie boucs. This animal m-u 
Rry foratation, siic hundred feet above the 
Itiily. It appears to be of a new species. 

In tlie very heart of the city erf Paris havebwi 
foiiuJ the boiiGS of anotlier whale, far lixr^r, amt 
(if a Fpectes ^olly unlinown. Its head must have 
been fifteen or sixteen feet long, and Its bod; flAy- 
four or fifty-five. It was found in a compact sanity 
bed in digging under the cellar of a wine-raer- 

Tho' conclusion to which these Researches un- 
avoidably lead is that the earth in its former *tttt: 
did not differ more widely in the races wliicii Ut- 
habited it than the eea did — that ocean nhich was 
itself the great i^nt in producing many of tiid 
changes that have at various times swept away uae 
Ta«o of living creatures from the suriacc of the 
globe, and mised up their remains with those rf 
animals engendered in its own bosom. 

VIII. We liave now reached the last Bitd tlip 
most singular portion of these Researches ; tlie 
esamiitation of Eepliles whose relies are found in 
many of the stratified rocks of liigh antiquity. 

In tlie calcareous schist, near Monheim, whenc* 
tlie stones used in litht^raphy are gotten, a ne" 
species in the crocodile family is found, whose 
leug-tli mUKt have been about three feet. At Uoll, 
in Wirtcmberg:, -another, apparently df the mxta 
kind, has been discovered. At Gaen oolite qnankt, 
a diflerent and eqoally miknown -sp c c i ee istracedi 
its bodyb between feur and fl*e "ftet 'tnng^, aaditi 
whole length thirteen. Others (^'Uils&mily ha*e 
been found in the Jura, and there '&eyu-e bocoiit 
panied by the fresh-water tortoise. At Honflnt 
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Another species is found, and the remains of two 
other unknown kinds have been discovered neai* 
Harfleur and Havre. 

Beside the remains of crocodile animals found 
in these more ancient strata, there are many also 
found in the more recent beds, where the bones of 
the palaeotheria and lophiodons are deposited. The 
Paris Basin, the marl pits of Argenton, Brentford, 
and other places have furnished these specimens. 
But whether they were of different species from 
those new ones found at Monheim, Caen, and 
Honfleur, the examination which they had under- 
gone in Cuvier's time was too imperfect to deter- 
mine. They have since been shown to be different. 

It deserves to be remarked of the new species 
of crocodiles, that their difference from the known 
kinds exceeds in manifest distinctness that of almost 
EUiy other animals which are of the same genus, and 
do not differ in size ; for the vertebree, instead of be- 
ing, as they are in the crocodiles now alive, concave 
in the front and convex behind, are convex in front 
and concave behind. This at once furnishes a very 
triumphant answer to those doubts which have been 
raised as to the novelty of the species, and still 
more signally discomfits the speculations of those 
who fancy that the difference perceived in fossil 
bones has been caused by change of temperature 
or of diet, or by the passing from the living to the 
petrified state. 

The examination of fresh-water tortoises, of the 
genus trionix, whose remains are found in the 
plaster quarries and other strata, offers similar re- 
sults. Thus at Aix in Provence a trionix of a new 
species is found. Another species, also new, is 
found in the Gironde ; and two others have been 

K 
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traced less distmcdy in the gravel beds of Haute- 
▼igne (Lot et Garonne) and of Castebuuidary.* 

Fossil fVesh-water tortoises, of the genus emy^ 
give the same results. They are found in ikb 
molasse of Switzerland, in the Sfaeppy clay neir 
London, and in the lunestone ridges of the Jon. 

Fossil sea &rtoise8 offer the like oppeanmeai 
One of an unknown species is found near Maesfericiiti 
the genus being still living in the sea, and fiuniliir 
to our observation. So that altogether the eumB- 
nation of tortoise remains leads to the same inftr- 
ences of islands having existed in the ocean aft a 
former period, inhabited chiefly by reptiles or on- 
parous quadrupeds, and before the creation of any 
considerable number of the viviparous ordeis. 

As we proceed towards the close of these B»- 
searches the subject rises rather than fidb off in 
curiosity and interest. We now come to the fi^ 
mily of lizards, by which is here understood all tke 
old genus of lAcerta (Lin.), excepting the crooo* 
dile and salamander tribes. 

In the celebrated fossil fish deposits of Thuringia 
are found the remains of a monitor, of a species 
somewhat varying from the known species in two 
particulars, a greater elevation of the vertehnl 
apophyses, and a longer leg in proportion to the 
thigh and foot. Remains of a similar aspect occur 
in France near Autuu, and in Connecticut in North 
America. 

In the strata of fine and granular chalk near 
Maestricht, between 400 and 500 feet in thickness, 
are found the remains of a huge reptile, which Mr. 
Faujas represented as a crocodile, following the 
opinions of the people in that neighbourhood ; but 
* Eight species have now been traced. 
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BO celebrated an anatomist as Adrian Camper was 
not to be thus deceived, and he proved it to be an 
animal of a new genus, related to the monitor, 
and also to the iguana ; it seems to be placed be- 
tween the fishes on the one hand and the monitors 
and iguanas on the other. But the size constitutes 
its most remarkable difference when compared with 
these. They have heads five or six inches long ; 
his was four or five feet, and his body fifty. He 
was therefore a lizard exceeding the size of a cro- 
codile ; just as the extinct tapir was the size of an 
elephant, and the m^alonyx was a sloth the size of 
a rhinoceros. It appears that, like the crocodile, 
he was aquatic and could swim ; and that his tail 
was used as a scull, moving laterally in the water, 
and not up and down like the cetacea, an order to 
which the elder Camper at first rashly referred him. 

In the canton of Meulenthal, at Monheim, ten 
feet below the sur&ce, and near some kinds of 
crocodile remains, bones were discovered of another 
unknown sub-genus of the order Saurus, and which 
Ouvier calk Geosaurus, and places between the 
crocodile and the monitor. It was apparently 
twelve or thirteen feet long, that of Maestricht 
being fifty. 

A large animal of this fiimily is found to have been 
an inhabitant of the same ancient world. At Stones- 
field, in the neighbourhood of Oxford, Dr. Buck- 
land discovered his remains in a bed of oolitic calca- 
reous schistus under a solid rock of forty feet thick. 
The thigh bone is two feet eight inches in length, 
which would seem to indicate a body in the whole 
forty-five feet long. But even if his tail were not 
in the proportion of the lizard's, as this calculation 
assumes, his length must be, according to the cro- 

k2 




eodOe^s proportioDi, tliirtj iset Tins mabmd ■> 
praielies the ^^juomasnm of Moaheiaiy and alMsm 
other r e i pec to , hee aome affinity with the caroebdih 
and monitor; hot in Me he greatly erffoedi thegt" 
oodile^ and eomei nearer the whale. Hie rtmKBtj 
mmif horn iiie teeth and jawa^ haTO been eilnnn). 
HewasaboanampUbioae animal; ftrhiaieBaiH 
aie aniToanded with marine pnMJMietjonB. Tbeg^ 
mm has been ealled Me gah mrnrm . Teeth aal 
boneiof the Mune gernn Lave beenauieedinofand 
in Tilgate Forest, Somes. Mr. Mantel Inv ftaal 
in the eune place the thig^ bone of a mneh fugs 
animaL Other reptike have been fimnd in Ijis 
Mneehelkalk qoarrieB near LnneriUe. 

But there aie animala of the fiuoOj of aum 
yet more ttiangey if not finr their aii^ at lout ifar 
their anomalous etmetore and habits. A icepdeli 
fimnd of a genus so extraordinary as to conuae* 
bend within itsdf the distingulshiiy nature boCk 
of the lizard and the bird. It has a very ha^ 
neck, and the beak of a bird. It has not, howcYer, 
like a bird, wings without fingers to strengthen 
them ; nor has it wings in which the thumb alone 
is free like a bat ; but the wings spread by a single 
long finger, while the other fingers are short, and 
with nails like the fingers of ordinary apterous (or 
unwinged) animals. From these circumstances 
Cuvier has named this genus* the Pterodactylus,] 
It was first discovered by the late Mr. Collini, a 
Florentine, settled at Manheim, and formerly at- 
tached to the family of Voltaire, of whcm lie 
published some memoirs. The skeleton, nearly 
perfect, was found in the marly stone beds of 

* There are now ten species obseryed. 
t nr^poi', wing ; SojcrvAos, finger. 
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Aichstadt in the county of Pappenheim ; but Mr. 
CoUini fell into very great mistakes respecting the 
genus of the animal, which he supposed to be of 
marine origin, from not accurately investigating its 
osteology. The celebrated Soemmering contended 
that it was one of the mammalia, resembling a bat, 
and other naturalists held the same opinion. But 
Cuvier has most satisfactorily shown, chiefly from 
its jaws and vertebrae, its shoulder-blade and ster- 
Qom, that it is between a bird and a reptile, a 
flying reptile. The tail b extremely short, and 
this indicates tlie animal to have used its wings 
chiefly for locomotion : indeed, from its very long 
neck, it must have had great difficulty in either 
walking or crawling. When at rest, it must have 
stood like a bird on its hind legs, and also, like 
some birds, have bent back its long neck in order 
to support its very large and heavy head. Another 
species of the same genus, having a much shorter 
beak (for that of the former is longer than the 
whole body), has also been found near the same 
spot. It is much smaller. Very scanty remains of 
a third species also occur, found in *the same quar- 
ries. Its size must have been nearly four times 
greater than that of the kind first mentioned, and 
it must have presented one of the most monstrous 
appearances which can be conceived, according to 
our present experience of animal nature. 

The two last discoveries among the animals of a 
former world, which these researches have dis- 
closed, remain to be mentioned ; and they are, in 
the eyes of the naturalist, the most wonderful of 
the whole, although to an unlettered observer they 
may appear less strange than the tribe we have 
just been surveying. One of them has the muzzle 
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.of a dblphid, the teeth of a croeodiley the hetdand 
breast <^ a liaidy the fine or paddke of a while, 
but four iiutead c^ two^ aad the back or vertebm 
of a fidi. Thk faw ben named the IdM^mmm, 
The other, beinffap|iareBtlf neanr t& the Jimd, hv 
beoi oaUed the JPk iW 9a M ru9i^ and has aim ha 
paddlee like thoM of a wUe; the headof a liatri, 
and a king neok like that of a aerpent. BothtR 
£jund in the iMat aeeonduy stimta of the dohe; 
in tlie limeetone mad or grejiah-liaB, ilHn«i& 
pyrites and ammonites, and ia tte oolite beds ef 
the formation called Jmaarie. They am bsdi 
ehi^firandin England, and were fiiat dlwM Wwd 
there. 

Sir E. Home, in 1814, made tiie flnt staphi tb 
disGO^evy of the lolithyoauinis ; having obtaM 
soine bonias ibund <m the Donetahte ebaaC, ftii^or 
forty leet above tlie level of the sea. Hegndndl^ 
obtained more of these remains, until 1819-20, when 
the diseoyery was completed. But he seems to bafe 
been unfixed and variable in his opinion respecting 
the animal ; and after believing for some time that 
it was partly a fish, he ended by believing it to be 
no such thing, and changed its name from ichthyo- 
saurus, which Mr. Konig had given it, as early as 
1814, to JProteosaurus, supposing it to have some 
affinity with the proteus as well as the lizard. 

The ichthyosaurus is most abundant in the lias 
strata in the lower region of the Jura fiormation. Its 
remains are not confined to Dorsetshire ;. they are 
found in Oxfordshire, Somersetshire, Warwickshire, 
and Yorkshire. But at Lyme they abound as 
much as those of the pakeotherium do in the pits 

* nxfiffiios, near 
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of Montmartre at Park. Some few specimens are 
found near Honfleur and at Altorf ; in Wirtembcrg, 
also, a nearly complete skeleton has been di^co- 
ver^. Four* distinct species were ascertained by 
Cuvier, chiefly differing from one another by their 
teeth, diat is to say, as fiir as their osteology gocs.f 
In the general features of their bones they all 
approximate to one another. The head resembles 
that of the lizard, although with material differences, 
and even having some other bones. The eyes are 
extremely large, differing in this from all the 
greater animals both sea and land. The cavity 
in some specimens is above a foot in diameter. 
£ach eye is protected by a shield of bone, composed 
of several pieces knitted together. The vertebrae 
are very numerous. In some specimens as many 
as ninety-five are to be seen ; and these differ 
entirely firom the vertebral system of the lizard, 
resembling rather that of fishes, for they are fiat 
like back^unmon, and concave on both sides. The 
animal has four fins, or paddles, each composed of 
six rows of small bones, nearly one hundred in all, 
and so fitting into one another, that he could 
paddle about by means of them, moving with more 
elasticity than if the bones had formed a single 

* Foar species have since been added to these. 

t It cannot be too steadily kept in mind that when a spe- 
cific difference has once been ascertained, so as to distinguish 
one of these extinct races from another, the amount of that 
difference is no measure at all of the diversity which may 
have existed between the two animals. Tribes the most 
unlike have general resemblances in the bones, the sub- 
stratum on which the muscular parts are placed. Witness 
the ease with which unlearned persons, nay, even naturalists 
carelessly observing, have taken the skeletons of lizards for 
those of men. 
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piooe. The teeth are •harp. Thk oreatniB oouU 
only hreathe the air, and so moit often have coatt 
up to the soiftoe. Yet, aoain, he oouid only mow 
in the water, and was atiu leii able to crawl oo 
land than even the aoa ealfc The kagdi, in mmm 
cases, reaches to twenty-four or twentr-^ve ftet 
In the strata where tliese bones are foond there m 
many of the oomu anunonis attd other muias 
shells, andremainsoforooodikseadst in the SUM 
strata. 

The plesiosaanis was first oliaerved in 1821, l^ 
Mr. ConybeareandMr. Delabeehe ; and in CaWen 
time its remains had Only beisn foimd in Bngiuid, 
unless those discovered at Honfleor bdbng to tlds 

fmus. The d i sc over y was fully nuMie-ul82i 
he distingoishii^ feature^ the loi^ neek, hsi 
many more vertebrae than tirea a «w«ii^ In As 
fine specimen from Lyme there are In all eightf^- 
seven vertebrae, of which thirty-five belong to toe 
neck and twenty-five to the tail. The vertebne, 
though their axis is very short, resemble the cro- 
codile's more than the lizard's. The teeth are 
pointed and slender. The paddles consist of many 
bones, in rows like those of the ichthyosaurus ; but 
they taper more, consist of fewer pieces, not above 
fifty, and are longer than those of tlie ichthyo- 
saurus, nor do they form a kind of pavement Uke 
his. Five species* of this animal were distin- 
guished by Cuvier That found at Lyme appears 
to have been seven or eight feet long ; but other 
species, from one jaw bone which has been dis- 
covered, must have reached the length of twenty- 
eight feet. 

♦ Thrci ha^e smce been added* 
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The eighth and last part of these Researches 
Avliicli we have just surveyed, is remarkable, as re- 
gards the skill and diligence of the illustiious 
author, for two particulars. First, the extraor- 
dinary success of his indefatigable investigation 
from very scanty materials derives especial atten- 
tion. In some cases he had only one or two bones 
to examine and to reason from. In others he had a 
far greater number ; sometimes he had the whole 
skeleton in scattered parts ; in a few instances the 
whole together in their natural juxtaposition and 
connexion. But he found where he had many 
bones, that from a single one, or from two, he 
could have reached the very same conclusions wliicli 
the examination of the whole led him to. TIiLs 
was observable in a very remarkable manner when 
he investigated the mosasaurus, or saurus found at 
Maestricht. He had not examined more than the 
jaw bone and the teeth when he knew the whole 
animal ; but he says that a single tooth discovered 
it to him : he had got the key ; after that every 
other part fell in at once of itself into its proper 
place. Secondly; Although he was not the dis- 
coverer of either the ichthyosaurus or plesiosaurus, 
and had to tread on ground which his eminent and 
able predecessors had gone over, his researches 
even here were quite original. He collected all 
the evidence, whether by drawings, descriptions, 
or models, of what had been before them ; but he 
also enlarged his collection of facts by numberless 
specimens both of the same kind which they had 
examined and of different kinds never submitted to 
their view. He investigated the whole as if the 
field liad been still untrodden and the soil yet 
virgin; and accordingly his work, even in this 

k3 
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subordinate branch, u fiv from being a rqpedtioa ; 
his inqiuries &r from bmog a mora reiteration of 
thein. Where be does not ybxj or. extend tiw- 
results at which they had arrived, ho eaielaUy cc»- 
firms their propositions, and aso^taina.the truth of 
thdr learned oonjeotnres ; so that he adds to tlie 
precious monuments of his prodoeessoes, bv either 
enlarging the supers tra e tui e or strengtlMmng the 
foundation. 

Tliat such a guide to our inquiries is wortfajr of 
all oonfidenooi no one can doubt. Tiiai even hii 
autlKxrity, the wefg^t of his opinion, 'h very gmt 
would be a proposition as inflKqputablj tme^ if in 
matters of sdeaee it w»e lawful &r the learned to 
pay any defer^ioe to mere authoiiify; yet evm 
here ignorant men maybowto him, and. raeeive 
his doctrine with a respeot which they might be 
justified in withholding i£om others. But his system 
makes no such appeal, and requires not to be 
received upon terms like these. He has given us 
without any reserve every particular which his 
whole researches presented to his own view, and 
preferring the risk of being tediously minute to the 
chance of leaving any point unexplained, or any 
position without its netful proof, there is not a 
fragment of bone which he has ever examined, and 
on which he raises any portion of his philosophy, 
that he has not both described with the fulness of 
anatomical demonstration, and offered to the eye 
of his reader in the transcript of accurate and 
luminous engraving. His work is accompanied 
with between forty and fifty maps and sections of 
strata, above 250 plates representing upwards of 
8800 skeletons, bones, teeth, and fragments. 
These are all presented to the examination of the 
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expert, in their counexion with the author's de- 
scription both of what the diagrams can, and of 
what they cannot, fully represent. But they are 
also presented to the uninformed, who can, by 
attentively considering them, institute a comparison 
between the structure of known and living animals, 
and those of which the earth's strata contain only 
the remains. Giving Cuvier only credit for having 
correctly written down what he observed, and 
accurately represented in his figures the subjects 
of his examination, we are enabled to see the whole 
grround of his reasoning : we can mark the points 
in which a fossil animid resembles a living one, 
and those in which the two differ ; and we have 
even a higher d^ree of evidence in behalf of the 
author's conclusions than we have in reading Sir 
Isaac Newton's experiments upon light, because 
every thing in this case depends upon configura- 
tion, which a drawing can accurately represent, 
whereas much in the optical case must ne^s turn 
upon appearances observed by the experimenter, and 
which no drawing can convey to our apprehension. 
If again we cx)mpare the certainty and fulness 
of the proof in this case with that which we have 
in examining any anatomical proposition, or any 
doctrine of natural history, whether of animals or 
of plants, we shall still find it of a separate and 
higher kind. For in those branches of science 
much more is necessarily left to description. The 
question here is always one purely osteological as 
regards the animals ; and osteology is of all 
branches of anatomy, whether human or compara- 
tive, the one where most depends upon mere figure, 
and where of consequence the reader can approach 
most nearly to the observer in weighing the proofk 
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on which his demonstration rests. The geological 
matter bears but a small proportion to the zoologi- 
cal in these inquiries. It is indeed of the highest 
importance; but it is incapable of much doubt, 
and admits of no mistake or imposition — for the 
strata where the different animal remains have been 
found are well known, and, in the very great majo- 
1 ity of cases, are of easy access to all. The sciences 
of geology and mineralogy are sufficiently certain, 
at least lor the main purposes of the inquiry ; the 
names and description of the beds of the globe's 
surface are the portions of those sciences upon 
which no doubt or difficulty can exist ; and the 
great body of Cuvier's results remains unafiected by 
any differences of opinion upon speculative geology. 
Thus the comparison stands as to the d^xee in 
which the evidence is made plain to the reader of 
Cuvier's researches, and the reader of other records 
of discovery in the inductive sciences. But let us 
extend our view a little further, and compare the 
proofs before us in these volumes with those reason- 
ings upon which the assent of mankind has been 
given, and is continued unhesitatingly, to the great 
truths of tlie mixed mathematical sciences. The 
reader of the " Principia" if he be a tolerably good 
niathematioian,* can follow the whole chain of de- 
monstration by which the universality of gravitation 
is deduced from the fact that it is a power acting in- 

* It is the ol)joct of the Analytical View of that great 
work ill this volume to make the demonstration, the proof 
on which the Newtonian system rests, so easy as to be fol- 
lowed by persons little skilled in mathematical science; 
but tlie remarks in the text will, it is to be feared, always re- 
main well founded. The like may still more be said of the 
Annlysis of La Place's Mecamc^u^i Oilestc. 
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verscly as the square of the distance to the centre 
of attraction. Satisfying liimself of the laws which 
regulate the motion of bodies in trajectories around 
given centres, he can convince himself of the sub- 
lime truths unfolded in that immortal work, and 
must yield his assent to this position, that the moon 
is deflected from the tangent of her orbit round the 
earth by the same force by which the satellites of 
Jupiter are deflected from the tangent of theirs, 
the very same force which makes a stone unsup- 
ported fall to the ground. The reader of the 
" Mecanique Cdeste^^ if he be a still more learned 
mathematician, and versed in the modern improve- 
ments of the calculus which Newton discovered, 
can folloAv the chain of demonstration by which 
tlie wonderful provision made for the stability of 
the universe is deduced from the fact that the direc- 
tion of all the planetary motions is the stmie, the 
eccentricity of their orbits small, and the angle 
formed by the plane of their ecliptic acute. Satis- 
fying himself of the laws which regulate the mu- 
tual actions of those bodies, he can convince him- 
self of a truth yet more sublime than Kewton's 
discovery though flowing from it, and must yield 
his assent to the marvellous position that all the 
irregularities occasioned in the system of the uni- 
verse, by the mutual attraction of its members, are 
periodical, and subject to an eternal law which 
prevents them from ever exceeding a stated amount, 
and secures through all time the balanced structure 
of a universe composed of bodies, whose mighty 
bulk and prodigious swiftness of motion mock the 
utmost efibrts of the human imagination. All these 
truths are to the skilful mathematician as thoroughly 
known, and their evidence b as clear as the simplest 
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propoBUion inaiithmeUo is to oommoa luidenlaBd- 
ings. But how fiiw iie there who thuehMvand 
comprahend them I Of all the miUkm <lhet tbo- 
roughly believe thoee tmtfaii oertainly not a thon- 
sand mdividiialB ate capable of AiSkoimag mrntvaj 
considerable portioa of the denonatFatioat 19011 
which thqr Tett, and probably not a bundled osw 
living have ever gone through the wfaoie tibtfid 
those demonstiatioitt. How diArent mUmtimd 
the propofitioDs disewwed by Cuvier and hbipve- 
decmorsl How much mora teoeasible we tk 
proo6 on which their doetrhieBie^baa I Howvtsdjr 
moreeasyisathoroui^aequaintaneowith tfae'^iBf- 
eherehei^' than with the '* Ptmcmia'* and Hm 
^* Mkamqm CHe^ r How mi^ mQKvnn»' 
reus are they who have ae good naaon ftr MDf 
believing the propodtions, beomse a9 great <iMilitf 
of thoroughly examining the prooihy as first nfe 
mathematictans can have for assenting to Newton's 
third book, and La Place's great theorem, or as com- 
mon readers have for admitting any of the most 
simple truths in the easiest of the sciences ! 

The extraordinary truths unfolded by the '* Be- 
cherches " we have nad an opportunity of stating 
in detail. But it is necessary to revert to sodke of 
the more general conclusions in their more imme- 
diate connexion with the great subject of these vo- 
lumes. The Illustration derived to theological 
inquiry firom the powers of inductive investigation 
in this branch of science, and the Analogy found 
between the two kinds of demonstration, was stated 
in the Introductory Discourse ; but these form by 
no means the whole contribution which this new 
branch of knowledge furnishes to Natural Religion. 
Before the nature and extent of that aid could be 
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understood, it was necessary that the details of the 
science itself should be considered, and its general 
principles unfolded, together with the grounds upon 
which they rest. We are now more particularly 
to make the application. 

To the geologist, as Cuvier has well observed, 
the vast periods of time over which the phenomena 
that form the subject matter of his inquiries have 
extended, offer the same kind of obstruction as the 
astronomer finds from the immense space over 
vrhich his researches stretch. The distance of time 
is to the one as great a difficulty as that of space is 
to the other in prosecuting his researches. Yet as 
the properties of light, and its relation . to media 
artificial or natural, furnish a help to the senses 
of the astronomer, so the endurable nature of the 
principal portions that compose the framework of 
4^nimal bodies give invaluable assistance to the 
latK>urs of the geologist and anatomist, supplying 
records which it is as physically impossible he 
should have in any history of past changes on the 
globe, as it is that the naked eye of the astronomi- 
cal observer should penetrate into boundless space. 
The most minute bones of small animals, even their 
cartilaginous parts, and the most delicate shells ot 
sea or river fishes, are found in perfect preservation. 
These shells are found, too, on ground now and for 
ages lying high above the level of any waters, in 
the middle of the hardest rocks, reaching the sum- 
mits of lofty mountains, lying in vast layers of a 
regular form and solid consistency, and which seem 
to demonstrate the proposition that the sea in 
former ages was spread over the regions where 
those strata were formed, and lay there long and 
quietly. The level parts of the earth, which to an 



220 FOSSIL OSTSOLOGT. 

obsen^er wlio only r^iards its sur&ce seems always 
to have been in its present state, can hardly be 
penetrated in any place without showing that it lias 
undergone such revolutions and been under the sea 
for ages; while the bottom of the ocean ban at 
those remote periods been dry land. But when we 
ascend to geater heights, we find the same proofi 
of former changes; marine remains often show 
themselves on Alpine summits, but their kinds vaiy 
much firom those of the lower regions ; they are 
exposed to view by the layers in which they lie im- 
bedded being no longer horizontal and buried deep 
under ground, but nearly vertical, broken in pieces, 
and thrown variously about. These strata have for 
the most part been of a formation long prior to 
that of the horizontal ones, and were at one time 
displaced, and elevated and rolled about ; the ocean 
was the grest agent in their formation as in that 
of the strata which it afterwards deposited horizon- 
tally around them ; the ocean, too, was the agent 
which, after having first deposited, afterwards dis- 
located and raised them into rocks, promontories, 
and islands, amidst which the strata still found 
horizontal were laid. 

This ocean, at different times, not only held in 
solution different dead matter, but was inhabited 
by animals of kinds that exist no more. When it 
last left the earth and retreated into its present po- 
sition, the only one in which we have ever known 
it by actual observation, its inhabitants nearly re- 
sembled those which still live and swarm in its 
waters. But at more remote periods, and when 
forming its more ancient deposits, it was the recep- 
tacle of animals of which not a living trace now 
remains; animals all whose species are extuict; 
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animals of genera absolutely difTereiit from any 
now known, and which sometimes united together 
in one individual frame, parts now only found se- 
parate in distant and unconnected tribes. 

Again, the intermixture of land animals and of 
fish the inhabitants of fresh water only, with those 
of marine origin, shows that several successive ir- 
ruptions of the ocean must have taken place, and 
that after it remained covering the land during 
successive periods, it retreated successively, and 
left that portion of the globe dry. Nor can there 
be any doubt that large portions of the earth now 
uncovered and inhabited by the human species and 
other tribes of living animals had, before it was 
last covered by the sea, been dry, and been inha- 
bited by a race of animals of which their fossil re- 
mains are all that we can now trace. 

It is probable, too, that many of these mighty 
revolutions have been sudden, and not effected by 
gradual incroachments upon the earth, to destroy 
its inhabitants. The examination of masses of flesh 
belonging to some of the race destroyed by the last 
change, and preserved by the frozen water in which 
they were imbedded, seems to prove that the 
death of the animals, and their envelopment in 
water, the coagulation of the water, and the in- 
troduction of a frozen climate, were simulta- 
neous ; for the putrefactive process had not com- 
menced till thousands of years after the destruction 
of life, when, the ice being thawed, the exposure 
to heat and air began the decomposition. But 
the sudden violence by which these last changes 
were effected is equally conspicuous in the trans- 
port of huge blocks from one part of the country 
to another in which they were manifestly strangers. 
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But W8 aioeod to gmter krighti on tlie msAst 
of the gLobe, and we find the eoene ehaaged. We 
are now upon the mst and loftj idnmia cMfsoU 
rock which tnvene the centnd pavta of the ^ 
ferent continents, ■qpento-tfae livemfthnt water and 
diain them, veil their ennunHi in the dondiy and 
are capped with never-melting' anowa. l^eie aie 
the primitive moontaina; fiimMd'helofe^aD^of the 
oth^ new-made atiata whereof we have alreadf 
spok^y becanae they penetrate thena veKCiea%s 
eind even theee primerm rooka show faj their cij»> 
talliiiation, and ec?ffHeional1y by thdr atnimed §um, 
that they, toO| were once in A Hqpiid ateta^andd^ 
posited by waters which anoientty hdd them fa 
solution and covered the places they now fiO. Ik 
these, as we ascend to the most anefent, no sniail 
remains at all are (bond. The ebells and otter 
marine productions so abundant behnr^ and in the 
more recent layers of the globe, herel cease alto- 
gether to exist. The primeval rocks, therefore, 
were first held in a liquid state, and afterwards de- 
posited, by an ocean which contained in its boeom 
no living thing ; an ocean which before covered, 
or washed, a continent, or islands, on which li& 
never had existed. 

There is also little doubt, according to Cuvier, 
though we ^ve not this as an incontestable proposi- 
tion, that the prodigious changes which we have 
been contemplating must have been operated by a 
force wholly diflferent from any that we now per- 
ceive in action upon any portion of the globe. The 
power employed to work some of the displacements 
of which we see the traces is shown remarkably in 
the insulated masses, found removed from great 
distances, and lying still at vast heights. On the 
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Fura, at near 4000 feet above the level of the sea, 
ire found blocks of granite evidently carried from 
;he Alps, one of which, containing 50,000 cubic 
ieet of stone, has been removed and placed in its 
)resent position after the formation of the strata on 
)r -among which it lies, — strata, the materials of 
(vhich do not fill its interstices, but have been rent 
uid broken by its fall. None of the operations 
low observed on the earth's surface satisfactorily 
explain either this or the other revolutions in ques- 
:ion. The effects of weather, either in the fall of 
rain, or in alternate freezing or thawing of water, 
though sufficiently powerful and very beneficial 
upon a small scale in decomposing stones and pul- 
verising earths, are confined within comparatively 
narrow limits. The action of rivers in wearing 
down their banks, and changing the position of their 
beds, is restricted to those banks and beds, and is of 
slow and almost imperceptible operation, unless in 
some cases of rare occurrence, where a mountain- 
ous eminence being gradually undermined may fall 
and dam up a river and cause a lake to be formed, 
or where a lake may be let out of its reservoir by 
the wearing away of some ridge forming its dam or 
head, and so inundate the country below— events 
barely possible be it observed, and of which the 
period of authentic history records scarcely any in- 
stance. Then the incroachments of the sea are 
even more gradual than those of rivers ; nor can 
any proof be found, in all the time over which au- 
thentic human annals reach, of a material change 
in position of the ocean with respect to its shores ; 
the utmost it has ever done being to wear away an 
isthmus here and there,* or cover a mile or two of 
■^ There seems reason, .from some ancient authorities, to 
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low and flat coast.* The wonderful force of a 
coluniii of compressed water, in a vertical fissure 
connected with a subterraneous sheet of it, however 
i>halIow, but filling a broad space — the resistless 
power of such a column to move about any super- 
incumbent weight — has, perhaps, been too liftle 
taken into account as an ageut in efifecting changes 
on the earth's surface. But these operations must 
be all merely local. Volcanic action is still more 
topical in its sphere ; and though violent enough 
within these narrow limits, produces consequences 
wholly confined to them, and unlike those which 
are under consideration. Lastly, whatever effect 
could be produced by the motion of the earth is of 
incomparably a more slow and gradual kind than 
any now enumerated. The motion of the poles 
round the plane of the ecliptic, and the nutation 
of the axis, are movements of this kind, and never 
exceeded certain narrow limits. The rotation of 
the earth has a regular and defined tendency to ac- 
cumulate matter towards the equator, and flatten 
our globe at the two poles, but no other ; and cer- 
tiiinly neither a sudden nor a violent eflTect can be 
operated by this means. 

The result of the Researclies upon the fossil 
bones of land animals has (iemonstrated those 
changes still more incontestably than the examina- 
tion of the remains which have been lefl by the 

believe that the Isle of Wight was once a peninsula when 
the tide was out, to which tin, the staple of the ancient 
British exportation, was carried in waggons at low water to 
be shipped for Gaul. 

* The estate of Earl Godwin in Kent, now covered by the 
sea, is one of the principal examples of this kind of change; 
ami there must clearly be great exaggeraiioii in the accounts 
l^iven of it. 
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^habitants of the ocean; both because, as they 
lust have lived on dry land, their being found in 
trata deposited by water proves that water has 
overed parts of the continent formerly dry, and 
Iso because, their species being fewer in number 
nd better known, we can now certainly tell whe- 
tier or not the fossil animal is the same with any 
till living on the globe. Now of the one hundred 
ad fiilty quadrupeds examined by Cuvier, and 
^hose remains are found deposited in different 
trata of our continent, more than ninety are at 
resent wholly unknown in any part of the world ; 
early sixty of these are of genera wholly unknown, 
he rest being new species of existing genera ; only 
leven or twelve are so like the present races as to 
save no doubt of their identity, or rather of their 
steology being the same; while the remaining 
fty, though resembling in most respects the exist- 
ng tribes, as far as the skeletons are concerned, 
lay very possibly be found, on more close survey, 
nd on examining more specimens, to differ mate- 
ially even in their bones. Nor is it at all unlikely 
[lat, of the whole one hundred and fifty, every one 
^ould be found to be of a race now extinct, if we 
ould see their softer parts as well as their bones 
nd their teeth. But the relation which these 
ifferent species of ancient animals bear to the 
ifferent strata is still more remarkable and more 
istructive in every point of view. 

In the Jirst place, it appears that oviparous 
uadrupeds, as crocodiles and lizards, are found in 
arlier strata than those containing viviparous ones, 
s elephants and others. The earth which they 
nhabited must, therefore, have existed and been 
watered by rivers before the clialk formation, be- 
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cause they are found under the chalk in wliat is 
termed the Jurassic formation. — But, secondly, 
among the strata subsequent to the chalk forma- 
tion, the unknown genera of animals, palseotheria, 
anoplotheria, are only found in the series of beds 
immediately over the chalk. A very few species 
of known genera of viviparous quadrupeds are 
found with them, and also some fresh-water fishes. 
— TJiirdly, Certain extinct species of known ge- 
nera, as elephants, rhinoceros, are not found with 
those more ancient animals of extinct genera. They 
are chiefly found in alluvial earth, and in the most 
recent tertiary strata, and all that we find with these 
extinct species are either unknown, or of more than 
doubtful identity with any now existing. Again, 
those remains which appear identical with the 
known species are found in recent alluvial earths, 
and places which seem to belong to the present 
world. — Fourthly, We have seen that the most 
ancient secondary strata contain reptiles and no 
other quadrupeds. None of tlie rocks at all con- 
tain any human remains ; nor were any remains of 
the monkey tribe, or any of the family of quadru- 
manes found in Cuvier*s time, if indeed they are 
observable even now. In turf-bogs, in rents and 
cavities, under ruins as well as in cemeteries, human 
skeletons are from time to time found ; but not a 
vestige of them or of any human bone in any of 
the regular strata, or of the fissure deposits, or of 
the caves and caverns which abound with all the 
other animal remains. Whatever human bones 
have been found, were undoubtedly placed there by 
human agency in recent times. 

For Cuvier has examined with the utmost care 
all the instances which were pretended to afford 
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proo& of human remains. He closely investi- 
gated several thousands of the bones in the Paris 
basin, and in the deposits of Provence, Nice, and 
others. All which had ever been supposed to be 
human he found to be either animal bones, or bones 
of men accidentally placed among the others, or in 
Bonoie other manner satisfactorily accounted for. 
The skeleton supposed by Scheutzer to be a man's, 
Eind which he made the subject of his book '^ Ho- 
mo Diluvii Testis" a century ago, has been already 
idverted to. Cuvier undertook the complete exa- 
mination of it. The first skeleton which formed 
the subject of Scheutzer's argument was found 
near Amiens. Thirty years afterwards another was 
discovered, but its possessor, Gresner himself, raised 
grave suspicions that it was some lower animal s 
rranains. A more complete one than either was 
afterwards found. Cuvier has engraved this, to- 
gether with Scheutzer's copied from his own book 
— and how any person could, upon the bare inspec- 
tion, ever have conceived that either was a human 
skeleton is truly incomprehensible. But Cuvier has 
further engraved a land salamander, whose osteo- 
logy he had, after his admirable manner, thoroughly 
examined, and its likeness to the fossil remains 
shows it to be of the same genus, though of a 
wholly new species, above six times larger. He 
enters at large into the details of the difference be- 
tween these remains and the human skeleton. But 
a, further demonstration of their nature was reserved 
for him when, in 1811, at Iweyden, he had access to 
the actual fossil itself of Scheutzer, and was per- 
mitted to remove a portion of the incrusting stone. 
He did this with the salamander by him, and pre- 
dicted the kind of bones that would be discovered 
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by the opentiMu The meoMi off tliB «Fpaifl«il 
was complete; end to show tlie dUtoenoebetvm 
this skeleUm aiid ft hmnui sobieot, Otf^rkr hul: tb 
satisfaction off aiao diseo«flnng m doaUe vinr rf 
small and shait> teeth, stuiddintf ihe ftiege: «v hqfr 
der of the huge drenlar month, b 18|S,i.]^M 
an opportnnitT off npeitiiig this niaewiiwHigrJllBi 
the last Ibond qieeiriien, which is noiir in tHi Btf^ 
tish Mnseom, and with enusdy the snitfe Msntt. B 
is therefore dedionstntedy.fts eteilj ae ato ftm ii 
the whole compass of physical iMteiee^ |W Am 
bones belong to a xaoe wholly diflqreut ftoih. Op 
hnman spcdes, and indeed mm wmfffttSmvfg 
existing on the &oe off the g^M^ ^ InmSSjfp'fkm 
idiiBre human bones hare for aianjr ocMunea hits 
deposited with the tcbmuiIs: ^ sni>iils, .asA 
ground under ancient iMds oClatlltfj. hmfkm 
examined, and it is found that the'onaMtf ifaite si 
well preserved as the other, and haTO not .anSacsd 
more decay. The importance of establishing ths 
conciusion that no human remains are to be found 
in the strata of the earth will presently appear, and 
is the reason why we have dwelt upon the evictenoe 
in some detail. 

If we next inquire at what period the last great 
change took place, although of course no recordi 
can remain to ^x it, yet we have some data oi 
which to determine the limits of the question. The 
progress of attrition in the larger rivers, as the 
Dnieper and the Nile, and also the formation of 
downs where they approach from the sea, has been 
observed, as on the coast of the Atlantic in the south 
of France ; and the results indicate no veiy remote 
antiquity as the age of the present terraqueous dis- 
tribution ; certainly not more than 5000 or 6000 
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rears. Of these, luBtory only goes back about 
KXX). Homer lived but 2800 years ago. Genesis 
!annot have been written earlier than 3300 years 
)ack. Even the earliest Chinese monuments tliat 
ire authentic reach but 2255 years. The astro- 
lomical remains of the East, when closely exa- 
aiued, especially the Zodiac, prove nothing of that 
ixtreme antiquity which was at one time ascribed 
o them. !Nor do the mines, such as those of 
Llba, from which similar inferences were formerly 
leduced, show, since their more accurate exa- 
nination, anything of the kind. Indeed none of 
he conclusions they lead to can be regarded as 
it all of a certain kind. The general result of the 
Enquiry, then, is, that at a period not more remote 
;liaii 5000 or 6000 years ago, a mighty convulsion 
30vered with the ocean all those parts of the globe 
then inhabited by man and the other animals his 
contemporaries, and left dry those other portions 
of the earth which we now inhabit. The few re- 
mains of the races then destroyed have served to 
people this new world ; it is only since this period 
began that we have entered upon the progressive 
state of improvement in which our race has ad- 
vanced; and to this period whatever historical 
monuments we possess of the globe or its inlia- 
3itants are confined. But it is equally clear that 
:his inhabited earth, then left dry for the last 
:ime^ had previously undergone several revolutions, 
md had been alternately dry land and covered with 
:he ocean, more than once, or even twice, before 
this last revolution. We have access more parti- 
cularly to examine the condition and population of 
the earth when it was last inhabited, that is, when 
Lhe sea left it the last time but one. AVe are now 
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living in the fourth era or succession of inhabitants 
upon tliis earth. The first was that of reptiles; 
the second ttiat of palaeotheria ; the third of mam- 
moths and ni^;atheria ; and it is only in this pre- 
sent or fourth sera in succession that we find oar 
own species and the animals which have always 
been our companions. 

We are entitled then to affirm that, with respect 
to animal life, three propositions are proved, all of 
great curiosity, and still more, when taken either 
separately or together, all leading to conclusioiis 
of the highest importance — 

First — ^that there were no animals of any kind 
in the ocean which deposited the primary strata, 
nor any on the continent which that ocean had left 
dry upon its retreat ; 

Secondly — that the present raoe of animals did 
not exist in the earlier successive stages and revo- 
lutions through which the globe has passed ; 

Thirdly — that our own species did not exist in 
those earlier stages either. 

Now the conclusion to which these propositions 
leads, and which indeed follows from any one of 
them taken singly, but still more remarkably from 
the whole, and most especially from the last, is 
that a creative power must have interposed to alter 
the order of things in those early times. That 
an interposition of this kind took place, the la«t 
and most important, about 6000 years ago, is highly 
probable from the physical and natural evidence 
alone which is before us, and to which alone in 
this work reference can be made. But the date 
is not material. If at an uncertain period before 
the present condition of the earth and of its in- 
hiibitants, there were iveitKer men nor the present 
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race of creatures, wild and domestic, which people 
the globe, then it follows that between that period, 
vhensoever it was, and the earliest to which the 
listory of the world reaches back, an interposition 
>f power took place to create Ithose animals, and man 
imong the rest. The atheistical argument, that the 
)resent state of things may have lasted for ever, is 
herefore now at an end. It can no longer be afRrnied 
hat all the living' tribes have gone on from eternity 
continuing their species ; and that while one gene- 
■ation of these passed away and another came up 
n endless and uninterrupted succession, the earth 
ibided for ever. An interruption and a beginning 
)f that succession has been proved. The earth has 
jeen shown not to have for ever abode in its pre- 
sent state ; and its inhabitants are demonstrated, 
jy the incontrovertible evidence of facts, to have at 
)ne time had no existence. Scepticism therefore 
3an now only be allowed as to the time and manner 
)f the creative interposition ; and on these the facts 
;hed no light whatever. But that an act of creation 
vas performed at one precise time is demonstrated 
LS clearly as any proposition in natural philosophy, 
nd demonstrated by the same evidence, the in- 
[uction of &,cts, upon which all the other branches 
►f natural philosophy rest. 

It is wholly in vain to argue that the sea or the 
arth, or the animals formerly existing and now 
xtinct, or any other created beings, or any of the 
Kjwers of nature, as we know it, or as it has ever 
►ten known, could have made the change. It is 
lifficult enough to conceive how these known forces 
•ould ever have destroyed the earth's former inha- 
iitants. But suppose the approach of some comet 
»r other body at different times produced the vast 

l2 




2d2 rOWXL O9PCM0^OOT. 



tides by wUdi thO'tead ww inioowdvaly siiflp^tltt. 
will not aocouai fiir uew ipeciM aiid XI0V gmem of 
liviDg cfeBtuiw hftviqg Bfimtug q^ bodi.&uiliafail. 
the land and i»peop]*tIie witara^ A&jacioifera»* 
turn — tlMt wUeb would now beadndttod asa dirael 
inteqpNwitioat of a supeder int^Digenoe and po««r— 
must hwre tiken place.. TUui. ia ti^ suUune oon- 
clttfliooi to wlttob these BfiKBisbm laed^ condactad 
accofding. to the moit xigesoa» mloa it iodnetive 
philoflophyy predudingall poi>ybililj of oKdli aeeok 
sible to evefy one who. will g^ye Uinaelf tile^trbiAk 
of ftTamining the st^ of the veaMning^opon which 
th^ repoae^ andremoYing doabfr £rQiat£B auodia 

?roportioa as theUappniMDBioaxeiaovaaJpoauM. 
t is an invalaahkiadditioa to tfaeseieiioe oa fiatual 
Theologyyandfbnnaaehapiev as: new in kkd at 
any of the new aainud apasiei ai». in Hatonl 
Histofy. 

Such are the benefits confinred upon, the great 
and fundamental argument of Divine InteUig^ioe 
and contrivance by the recent discoveries in Fossil 
Osteology. The evidence of design in the combina- 
tion and mutual adaptation of the parts of extinct 
animals we pass over as only a multiplication of 
proofs sufficiently numerous before. But the other 
branch of Natural Theology, that which investigates 
the Divine. Benevolence, also derives aid from this 
new quarter. We now refer to the argument main- 
tained in tiie Dissertation upon the Origin of Evil, 
and also to the theories which were there very, 
respectfully considered, and diffidently and reluct- 
antly found to be unsatisfactory. The late inter- 
esting discoveries have thrown new light upon 
both these subjects of discussion, and the authors 
of some of the systems ^hich we examined may 
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appear to the improved state of our knowledge re- 
specting the Chain of Being, as we certainly do 
make our appeal to it upon what appears to be a 
more solid ground of argumentation. 

The doctrine respecting the Chain of Being is 
admitted to be incomplete as regards the matter of 
&ct, inasmuch as we find many and large blanks 
in the series of animated creatures known upon our 
globe. Whatever other objections, therefore, were 
competent against this theory, an additional one 
was, that little appearance of a Chain of Being 
seems discernible in the universe. Now, the sup- 
porters of this doctrine have certainly a right to 
maintain that the blanks are filled up in a very 
remarkable manner by the recent discoveries. For 
the new species of animals discovered to have existed 
in former states of the globe, unquestionably fill up 
some of the most remarkable chasms in our series 
of living animals. Thus the chief blank was always 
observed in the pachydermatous animals, the fewest 
in number, the least approaching one another, and 
the whole tribe the most removed from others. 
Now most of the new and extinct kinds of quadru- 
peds belong to this class, and we have had occasion 
to observe how links are supplied between race and 
race hitherto appearing altogether distinct. 

But although we may not be justified in reposing 
great confidence in the argument drawn from the 
plan of a Chain of Being as applied to the subject of 
positive evil, there is another point of view in which 
the subject may, with perfect safety, be considered. 
As far as regards mere defect, mere imperfection, 
it is most important to consider whether the plan of 
Divine Providence may not have been to create a 
succession of beings rising one above another in 
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attributes; say merelj of intdligent bdngi thus 
differing in their f^tprotchei to peiiection. The 
importance of this consideration oanoot fiul to strike 
the obsenrer when he reflects that there is nopoen- 
bilitj of sepeinsting o&e of the gieBtest of eU pMtive 
evils, death itself y fiommere&fiMor iniperfBctun, 
as was observed in tlie Dissertation alreedviefenttl 
to; not to Bientionniany other kinds of evusaiifflng 
from mere imperfretion, — as all. that proceed firon 
weakness, from ignorance, from' defect of mentii 
energy, as wellas mental per^ncacity. All theie 
evils, and all their various conseimences, orfgimte 
in mere defect or imperfection. Therefere it is of 
no little moment in tliis important argument tbt 
we should be able to derive any new lisfat to guide 
-our st^ upon that part of the groond which be- 
lonn to denct or imperfection. 

Now the late discoveries certainly afford us 
some such lights. They show as plainly as tlie 
evidence of racts can show anything, that there was 
a time when this globe existed with animab to 
people it, but without any beings at all of the 
human kind. The sounder opinion certainly is, 
that there has been a succession of stages through 
which the earth has passed, with different races of 
animals belonging to each period ; that in the ear- 
liest age of all no animal life existed ; that this 
was succeeded by another in which reptiles were 
found to flourish, and that subsequent periods were 
marked by other successive races of animated 
beings. But as this is the subject of controversy, 
we shall only say that there have been two eras, 
one in which inferior animals only existed without 
man, and the other in which we now live, and in 
which our species are the principal inhabitants of 
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he globe. This is admitted by all wlio ]iave con- 
lidered the evidence ; and they who the most strenii- 
>usly deny the other doctrines of Fossil Osteology 
i,vow their implicit belief in the great proposition, 
that the relics of an age are clearly discovered in 
w^hich man had no existence. 

Now this position is most important with a view 
to our present argument. It appears that there 
was a time when the Creator had not brought into 
existence any being above the rank of the lower 
animals. It follows that the divine wisdom had 
not then thought fit to create any animal endowed 
with the intelligence and capacity and other mental 
qualities of the human species. If an observer had 
been placed in that world, and been called u]x»n to 
reason regarding it, what would have been his re- 
flections on the imperfections of animated nature ? 
Yet, after a lapse of some ages, those defects are 
all supplied, and a more accomplished animal is 
called into existence. The faculties of that animal, 
and his destinies, his endowments and his defici- 
encies, his enjoyments and his sufferings, are now 
the subjects of the observer's contemplation and of 
his reasoning. What ground has he now for affirm- 
ing that a more perfect creature may not hereafter 
be brought into existence — a creature more highly 
endowed and suffering far less from tlie evils of 
unperfection under which our race now suffers so 
much ? No one can tell but that as many of the 
former inhabitants of the globe are now extinct — 
tribes which existed before the human race was 
created — so this human race itself may hereafter 
be, like them, only known by its fossil remains ; 
and other tribes found upon other continents, tribes 
as far excelling ours in power and in wisdom as we 



eieel the mastodon and the mE^therium 
Biipient world. 

It is t(i be further observed that no «r 
being can, by the nature of the thinp, hi 
right to complain of not being bronght inl 
ence earlier. The hwnian race cannot ci 
of having come so late into the \yorid ; i 
any of the tribes created before iis compli 
they were less perfect than a Epecies, tlie 
which did not then exist. Have loe, then, 
habitants of the present worM, any better n 
complain that the new. as yet iinknown, ; 
ereatures of a fiitnre period of the nnirer 
not as yet eome into existence? It ranst 
fessed that the extraordinary fact, now made 
and indisputably* known to us, of a world 
esieted in witich there were abnndftnce of 
creatnres, and none of onr own race, gives i 
ground for believing it possible that Divine 
Sence may hereafter snpply our place on th 
with another race of beings as ihr superior 
selves as we are to them which liave gone he 
But how inconceivably does this eonsit 
atrengthen and extend the supposition broa 
the Dissertation upon Evil ! How striking 
it prescribe to us a wise and wholesome dis 
the coQcIusions towards which human imp 
is so jrrone to rush in the darkness of huma 
ranee I How loudly does it call upon us to 
the old homely maxim, " When you are 
dark, and feel uncertain which way to movi 
still !" How forcibly does it (each us that n 
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my, that all which now we see as in a gla^s darkly, 
md therefore in distorted form and of discoloured 
aue, may, when viewed in the broad and clear light 
)f day, £l11 into full proportion and shine in har- 
Qonious tints !* 

* Dr. Puley, in his twenty-fifth chapter, asrames, that 
rhenever a new country has been discovered, with new 
slants and animals, these are always foond in company with 
4aiitB and animals which are already known, and possessing 
he same general qnalilies. From hence he derives an argu- 
aent for we unity of the First Cause. Mr. Dugald Stewart 
iso infers from the supposed identity of animal instincts in 
11 ages, that the laws of physical nature must have always 
)een the same, otherwise these animals could not have con- 
inued to exist 

Now, first as to Dr. Paley's assumption. It certainly 
ippears too large, even as regards the existing species and 
he present state of the globe ; for there seem to be some 
>Uices where all the animals are peculiar. But be that as 
it may, the fisict assumed is by no means necessary for the 
mpport of Dr. Paley's conclusion in fiivour of the Divine 
[Jmty. It is extremely probable that in some former stages 
)f our ^lobe there were no animals whatever of the same 
3ibes with those which to us are familiarly known. Yet 
»n there be any doubt that in their structure the same de- 
cree of skill is observable as far as their only remidns enable 
is to judge, and can we hesitate to believe, that were there 
>ther parts before us, we should in those find as much artist- 
ike contrivance as in the existing races of animals ? In- 
leed we may go further and assert, that there is every 
px>und for supposing that the same kind, as well as an equal 
neasure of skill, is to be traced in the lost as in the existing 
.rib€»3, and that, consequently, the characteristic argument 
«rill equally apply here. The proof of this in the structure 
>f the alimentary canal, which Cuvier was not acquainted 
»fith, will presently be considered. 

Secondly. With respect to the observation upon instinct, 
juquestionably some doubt may be raised by the new dis- 
soveries ; for we cannot feel any confidence in the assertion 
tliat the animals, whose skeletons alone remain, were en- 
dowed with instincts similar to those now in being, more 

l3 
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especially the tribef of ano c wJ o m deicriptioii, saeh as die 
pterodaetgrlnt and idith^osauraii We Mve nerer seen in 
lift any animala eombimng the tarioiia forma which seem 
to have met fai theie extraordinanr creatnrea. We cannot, 
therefiwe, fbel entire confidenee in tte hdieftiiat theur habits 
or instincti resembled thoae of any eombinatioii of animab 
so di88imilar,~-stiU less can we oomprehend a harmonioas 
ludoQ of the instineta proper to fairda with tlioae peeoUar to 
reptiles^ which yet the pteradactyli aeem formed to obqr. 
Daric, howeter, as ia thia depeitment of the aoMeet, we have 
almndanftgroand, fhim die pTCpondeniting wei^ of analogy, 
for resting satiafied that all their Ju sti n ets^ whatever th^ 
may have been* were nioely ndyaatad la their bodily powen» 
and that both their bodiea and their inatineli were aa nie^ 
adiqpledtothelawaofmalterandafBKitioii. .. 

It wodd be improper not to m en tion at thk doae of iBtk 
Analytical View, ttat the aeienee of FatooBtol^gy waa BMk 
indebted to some able and leuned men who were eoBtoapo- 
raries of Cavier. The ezaminatiDii of the Paiia BMin,ai 
regards iti mineral character, waa almost irfiolly die vrerfc 
of Brongnart, and it is allowed to be a model in that kind. 
Cuvier*s brotlibr, also, ably assisted him in flie botss^ 
department. The labonrs of Lamardc in conchology are 
80 universally known as to need no ftirther mention; and 
among other names may be stated that of Miller of Bnstoli 
as having made valuable contributions to these inquiries. 
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Many learned men were attracted by the dis- 
coveries of Cuvier, and devoted themselves to 
the cultivation of the same science. During the last 
twelve or fifteen years of his life they had joined 
in similar pursuits, and many of his opinions were 
modified, and many of his researches were materi- 
ally aided, by their diligent and successful inquiries. 
As far as regards the general connexion between 
Organic Remains and Geology, indeed another in- 
quirer had appeared in the field as early as himself, 
the laborious, modest, and sagacious William Smith, 
a civil engineer, who, unassisted and almost un- 
known, had been prosecuting his researches into 
the mineral state of England, and performed cer- 
tainly the most extraordinary work that any single 
and private individual ever accomplished — ^the de- 
lineation of the strata of the whole country, in a 
set of underground maps, which he published in 
1815, and followed afterwards with a work upon 
the relation between these strata and their Organic 
Remains. Although the results of his investiga- 
tions were published thus late, he had many years 
before communicated the greater part of them freely 
to his private friends. It must be confessed that 
few men of greater merit, or more unassuming, 
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have ever adorned any walk of science, ai 
have ever made a more important step in as 
the progress of discovery. 

The other able persons who have ciiltivat 
branch of science are certainly endowe( 
greater learning, that is, book learning, ths 
Smith could boast of, beside attending clo 
actual observation in the field. Some of thej 
may feirly claim a high place as men of pr 
and original views. Where so many exc 
prefer claims so undeniable to the gratitude 
world, it is invidious as well as difficult to 
selection, the rather as, happily, we still hi 
great benefit of their continued assistanc 
Italy, Brocchi ; in Switzerland, Studer, 
Charpentier, and Agassiz, the able and zealc 
ciple to whom Cuvier gave up the departn 
fossil ichthyology, when composing his wi 
Comparative Anatomy ; in Germany, Von 
Kaup, Count Munster, Gk)ldfuss, Roseni 
Wagner, and the justly celebrated Humbo! 
Russia, Fischer; in Belgium, Burtin, O: 
Dumont ; in France, Beaumont, Brongnart, 
ville, Prevost, Boue, Brochant, Geoffrey ; 
England, Conybeare, Mantell, Lryell as incii 
his Geological Treatise, Clifl, Delabeche, '. 
Hibbert, Broderip, Fitton, Bakewell, Gree 
Owen, Murchison, Professor Sedgewiek, ai 
Buckland. These, it is believed, are all, 
Brocchi, fortunately still alive, and still a 
engaged in the same interesting inquiries, 
some of them rather confine their study to tl 
logical portion of the subject. If from the 
ant assemblage the names oi ^>^^<fe\v\Gk and 
Jand were selected, but, as xei^T^xv^^os^ 
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ology, the latter especially, private friendship could 
hardly be charged with officiously assuming to be 
the organ of the general voice — but, indeed, to re- 
cord such merit might well seem presumptuous, 
where the pan^yric is fiir less likely to reach afler- 
times than the subject of its praise. 

The labours of Cuvier's successors, as far as re- 
gards his doctrines, belong to one or other of three 
classes : to the progress which they have made in 
examining the fossil remains of former worlds, or 
conditions of our globe ;♦ to the arguments which 
they have advanced in opposition to or in support 
of his theory respecting the relation that subsists 
between those animal remains and the strata in 
which they are found ; and to the arguments ad- 
duced for or against his opinions respecting the 
formation and age of those strata. It may be 
proper to mention the things done under each of 
these heads, although the last is of comparatively 
little importance to the purpose of the present 
work, and the second is of considerably less mo- 
ment, as regards Cuvier's proper subject, than the 
first. 

I. Among the extinct mammalia of the pachy- 
dermatous order, we mentioned one which Cuvier 
referred to the tapir genus, but pronounced to have 
been of a gigantic size. He only had seen the jaw 
teeth of the animal. But since his time other im- 
portant parts have been found, chiefly at Epples- 
heim, in Hesse Darmstadt : and a genus Diiiothe- 
rium (having four species) has been established, of 
which this species is termed giganteum, his length 
having been apparently not less than eighteen or 

♦ The notes to the Analysis of Cuvier contain statements 
of the nambers of new species discovered since his **"~' 
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water, and these tusks in all probabilil 
used in supporting him, anchored as it were 
side of the river or lake while his huge body 
as well as employed in digging for the rool 
which liis teeth show that he fed. 

Notwithstanding somewhat scanty mc 
Cuvier had described and, as it were, resto 
megatherium with extraordinary skill. Bu 
ther importation of bones from South Amei 
enabled observers in this country to throi 
additional light upon the structure and habits 
singular animal. These bones were found in 
of the river Salados in Buenos Ayres, a sue 
of very dry seasons having brought the wa 
usually low. Mr. Clifl, of the Surgeons' JSd 
a most learned and skilful comparative ana 
and pupil and assistant of John Hunter, ex 
them fully, and found many very singular par 
not before known respecting this animal. ^ 
other things it appears to have a bony par tit 
tween its nostrils (septum naiium) like the rhii 
tichorhinus. The structure of its teeth in 
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the extremities of the processes was no less tlian 
twenty-one inches. If then allowance be made for 
the muscle and integuments, it could not have been 
less than two feet in diameter at the root, and six 
feet in girth. There can be little doubt tliat it was 
used both as a weapon of defence and to support 
the animal in conjunction with part of his large 
feet, while the others were employed in digging or 
scraping away the earth in quest of his food. 
The fore feet were a yard long, and the bones of 
the fore legs were so constructed that the limb 
could have a lateral or rotatory horizontal move- 
ment for the purpose of shovelling away the soil. 
The bone of the heel is also of extraordinary length. 
The proportion of his bones to those of the elephant 
is very remarkable. The first caudal vertebra in 
the megatherium being twenty or twenty-one inches, 
in the elephant it is barely seven. The circumference 
of the thigh in the former is two feet two inches, in 
the latter one foot. The expanse of the os illii in the 
former no less than five feet one inch, in the latter 
three feet eight inches. The bony cover of the hide 
has also been now more fully examined. It was 
about an inch in thickness, and so hard as to resist 
all external violence. The cumbrous movements of 
this unwieldy creature exposing it to many kinds of 
danger, the hide served to defend it from some ene- 
mies, and the weight and strength of its limbs and 
tail enabled it to destroy others ; escape from any 
by flight being quite impossible. Mr. Clift informs 
me tktt he has found in the region of the pelvis 
small lumps of adipocire. So that we have here 
an additional instance of the softer parts of an ex- 
tinct animal still preserved in a state to which flesh 
is now often reduced by decomposition in water. . 

m 
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MK Dnrwki (gtwdwa rfrti» ooMmtad piijM. 
cfam and po«t) taft-ftoubfa Sootk AauBnmwmmf 
interatiiig fwiinii . Amam^ «!«■» am tlia bsnei- 
of an edentiatej' bilWM a r ttoa>B Ma<h B» ii n>aBdaiiMh 
dOlo (laigert kiMd)s:tkin'o¥/a^ khige.'raienl ia 
siaee^aalta tiie MtapopnftamMt ;aad: tkwa. rf aa 
Mngwktft qoadmed tifeac dba.of > . caaalj . aad 
formliv tin lidklMCwwn tkat «teB ud tka i^ 
daFinata* 

la tlie UM^aMataai of IffiM'Bagb-tliera nai 
fooml in 18S8r l]f lite Aimiiv (to ^ ^^^ 
dravii^, aa iml aafcarrg^lnainal kaowla^ 
Guyier mhm a MiLM » iBii gat>&tiMiaa ti a Ba) y a nev 
species 43t' ulUidauOltewilfct vciy .kqgi^lnay aad 
henoe Dr.Buddand gawa k iha* naMn^ oC Pir. 
ilfatffwiyae. ItappeantaiiavelMeB ths.^iiaa of • 
raven. 

In 18M, Mr/Maatell diaooveradriiir the TQgata 
sandstone> in' Snaiex, the'reaaaiiia'of^a& heriblvorooi 
reptile allied to the ig^nana genuB, bat vastly larger ; 
and he gave it the name of Tffuamodon.* Other parts 
of the animal have since bem found in different 
places, as in Pnrbeck, and in the Isle of Wight 
Mr. Murchison found a thigh bone three feet seven 
inches long; and in 1829, a metacarpal bone, of 
six inches long by five wide, was found in the iron 
sand, and a vertebra as large as an elephant's. 
The opinion of Cuvier referred the large thigh 
bone clearly to Mr. Mantell's reptile, whose dimen- 
sions must therefore have been enormous, though it 
was not carnivorous. 

In 1834, a large proportion of the skeleton was 

♦ This discovery had been made before the last edition of 
Cuvier*s book, and is mentioned, thongh shortly, in the Ana- 
lysis. 
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found in the Rag qnarries near Maidstone. This 
cojifirmed all the previous conjectures as to the 
bones separately discovered. The length of this 
monstrous reptile is calculated to have been seventy 
feet from the snout to the tip of the tail, the tail 
to have been fifty-two feet long, and the body 
fourteen feet round.* Mr. Mantell also discovered 
in 1832, in Tilgate Forest, the remains of a lizard, 
which may have been twenty-five feet long, and was 
distinguished by a set of long, pointed, flat bones on 
its back, some rising from it as high as seventeen 
inches in length. He called it Hylceosaurtis, from 
being found in the Weald. 

There were found in 1836, a great collection of 
fossil bones in the department of Gers, in France, 
in a tertiary fresh-water formation. Above thirty 
species, all mammalia, were traced, and of these 
the greater part were new extinct animals, but all 
were of extinct kinds ; two species of the dinothe- 
rinm ; ^ve of the mastodon ; a new animal allied 
to the rhinoceros, and another to the anthracothe- 
rium ; a new edentate ; and a new genus between 
the dog and racoon ; but the most singular and 
new of the whole is the under jaw of an ape, 
which appears to have been thirty inches in height. 
But we must be very cautious in giving our assent 
to this, until we are better informed of the position 
where the jaw was found. It is certainly possible ; 
but after the history of the Ouadaloupe skeleton, 
clearly human, as clearly found among fossil re- 
mains, but now universally admitted to have been a 
recent deposit, we may pause before concluding 
that a deposit contrary to all other observations of 

♦ Geol. Trans. N. S. vol. iii. jjt. 2. 
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fossil bonei ilKMild have oceunad in an j tertiny 
formation.* 

In the time of Cavieri at leut beifore the oon- 
pletion of his great wcdi, our knowledge wis so 
scanty of the SmbiI osteolo^ of the Eut, that ve 
doubt if any allusioii to it is ever juade fay hni 
Three most important oontrihotione to tfak bniieb 
of science have since extended our knowledge h 
that direction, and a rich addition may soon be 
expected from Mr. Clift's kboors upon a kige 
recent arrivaL 

The first wss bv my excellent firiend Mr. -Cm- 
fiird| who, travelling in the Buiman empire, ms 
fortunate enough to discover a great number of 
fossil remains near the river Irawadi. Theie he 
generously gave to the Geologioal Sooiely, aid 
Mr. Clift proceeded to examine them w& Ym 
wonted assiduity and skilL Among them were 
traced two new species of mastodon, in addition to 
the M. gigas, and M. angustidens, of Cuvier. One is 
termed by Mr. Clift LcUidenSy from the breadth of 
his jaw teeth ; and the bones of his &ce exceed in 
size those of the largest Indian elephant. The other 
he calls M, Elephantoides, because his teeth ap- 
proach much nearer the elephant's than those of 
Cuvier's species, or of the Latidens. This animal 
appears to have been smaller than the elephant. 
A hippopotamus smaller than the living animal, a 
rhinoceros, a tapir, and others, have also been 

"" I have lately seen an appearance of a stratum of calcare* | 
ous matter, which a cursory observer would cei^tainly have 
supposed to be a natural deposit in the ground ; but its history 
was known from some rubbish through which lime had fil- 
tered, when part of Buckingham House was built, and there 
were bricks, tiles, &c., midenieath it. 
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Xied among these remains, as Lave a new lizard 

XT the garial, and a crocodile near the common 

imal.* 

The second of these discoveries was made on the 

rth-east border of Bengal, at Carivari, near the 

ahniaputra river. The remains were examined 

>Ir. Pentland. He traced a new species of 
thracotherium, which he calls Silicestre, a new 
rnivorous animal of the weazel tribe, and a pachy- 
rniatous animal much smaller than any hitherto 
own, either living or fossil.f 
The third and most remarkable of these col- 
;tioiis is one discovered in the Markanda valley, 
d the Sivalik branch of the Himalaya moun- 
ns, in the year 1835. The curiosity of naturalists 
India was immediately roused, and their industry 
*ected towards the subject with that ardour which 
; relaxation of a sultry climate never abates, and 
it combined perseverance and ability which lias 
er marked the great men of our eastern settle- 
jnts. Dr. Falconer and Captain Cautley have 
iefly signalized themselves in this worthy pursuit ; 
luable aid has likewise been rendered by Lieut, 
irand ; and the result of their labours occupies 
e>half of the Asiatic Eesearches for 1836. They 
ind first of all a new animal, of the ruminating 
Lss, whose skull is the size of a large elephant's, 
d which has two horns rising in a peculiar 
inner from between the orbits, with an orifice 

great breadth and an extraordinary rising ot* 
i bones of the nose. They gave it the name of 
vatherium, from the place of its discovery, dedi- 
;ed to the deity Siva. The breadth of the skull 

* Geol. Trans. N. S. vol. ii. pt. 3. f lb. 



is twenty-two inches. Dr. Buckland has r 
that it must have had a trunk, something i 
diate between the elephant's and tapir's, 
next found a hippopotamus of a new spec 
tinguished by having six incisive teeth, anc 
materially different ^om the other species, 
living or extinct. A new species of tiger 
discovered, which they called I^eUs Cristi 
tinguished chiefly by the great height of tl 
pital bone. In the same place ip^dth thes 
were found remains of the mastodon, an 
known species of extinct animals ; but the ] 
teresting discovery was that of a camel, o 
the skull and jaw were found. It is to be c 
that no decisive proof of any of the Camdids 
camel, dromedary, or llama, had ever been 
found among fossil bones, although Cuv 
proved certain teeth brought from Siberi 
undoubtedly of this family, if they were real 
which he doubted. This discovery in In 
therefore extremely interesting, as supp 
wanting genus. But for this very reason it 
the more necessary to authenticate the pos 
this supposed camel's remains the more 
especially as there were abundance of 
camels in the country, which there could 
in Siberia. The Indian account is somewhat < 
in this respect, leaving us in doubt whether tl 
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besides all these additions to our knowledge of 
>ecies and genera, two remarkable observations or 
its of observations have been first made by osteo- 
>gists since the time of Cuvier. The one of these 
% the tracing of footsteps, the print of which has 
»een left by animals upon the sand, or other mate- 
ial of the strata, while in a soft state. The other 
s X>r. Buckland's study of the intestines from their 
fossil contents, which he has called coprolites,* 
The first of these curious inquiries is conducted by 
observing the impressions which the soifler and 
more destructible parts of animals, whose very race 
hfiLS been extinct for ages, made upon the earthy 
strata of a former world ; it is the object of the 
other inquiry to ascertain from the petrified faeces 
bearing the impress of the alimentary canal, the 
internal structure of extinct animals; and both 
subjects are certainly calculated powerfully to 
arrest our attention. 

The footsteps, it appears, were first observed by 
my reverend and learned friend, Dr. Duncan (to 
whom the couutxy is also so deeply indebted as 
the author of savings' banks), in Dumfriesshire. 
On examining a sandstone quarry, where the strata 
lay one over the other, or rather against the other, 
for they had a dip of forty-five degrees, he found 
these prints not on one but on many successive 
layers of the stone ; so that they must have been 
made at distant periods from each other, but when 
the strata were forming at the bottom of the sea. 
No bones whatever have been found in those 
quarries. Similar impressions, though of smaller 
animals, have been observed in the Forest marble 

* Koirpost fseces ; MOos, stone. 
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beds near BbUi. Tiie marks found in Domftiet- 
shire, of which there were as noony as twentj-fimr 
on a single steb, formed as it were a regnhur tndt 
with SIX dhtinet repetitions of each focS, the ftn 
and hind foet liavinff left diflbrent impreanons, ami 
tlie marics of the euws being dboeniible. Tb^ 
appear to liave been made bjr aome animal of ^ 
tortoise kind.* But similar marlBs Inve since liea 
found in other parts of the world. At "EMbetg, 
in Saxonyi thej have been discovered in qoarries tf 
grey and red sandstone altemathig; themarlusn 
much larger than those in Scotland, and monriBi- 
tinct. In one the hind Ibot measores twelve incbes 
in lenffthi and the fore foot is always much muDcr 
than the hind. From this ciicnmstanoe, and ftna 
the distance between the two being oao^ foartoen 
inches, it is conjectured that the animal was a mar- 
supial, like the kangaroo. But one of the most 
remarkable circumstances observed is, that the 
upper stratum has convex marks answering to the 
concavity of the lower slab on which it rests, 
clearly shelving that the former was deposited soft 
afler the latter had been first printed by the foot in 
a soft state and then somewhat hardened. Dr. 
Xaup has termed the large unknown animal Chirth 
therium^\ from the supposed resemblance of the 
four toes and turned-out thumb to a hand. In tlie 
summer of 1838 similar footsteps of the chirothe- 
riiim, and of four or ^s^ small lizards and tortoises, 
with petrified vegetables of a reedy kind, have been 
observed in the new red stone at Storeton HiU 
quarry iu Cheshire, near Liverpool. A discovery 
has within the last two years been made in the 

* Edin. R. S. Trans. 1828. f Xcip, hand. 
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itate of Connecticut, near Northampton, where the 
botsteps of various birds, differing exceedingly in 
ize, are found in inclined strata of sandstone, and 
ividently made before it assumed its present posi- 
ion. The marks are always in pairs, and the 
racks cross each other like those of ducks on the 
nargin of a muddy pond. One is the length of 
ifteen or sixteen inches, and a feathery spur or ap- 
pendage appears to have been attached to the heel, 
eight or nine inches long, for the purpose of enlarg- 
ing the foot's surface, and, like a snow-shoe, pre- 
vent the animal's weight from sinking it too deep. 
The distance between the steps is proportioned to 
their length, but in every case the pace appears to 
have been longer than that of the existing species 
of birds to which they approach nearest, the ostrich. 
Consequently, the animal must have been taller in 
proportion to his size. How much larger he was 
than the ostrich may be gathered from this, that 
the large African ostrich has only a foot of ten 
inches long, less than two-thirds of this bird, and 
yet stands nine feet high. These proportions 
would give a height of fourteen feet to the extinct 
animal. Some of the footsteps in the Storeton 
Hill quarry are eighteen inches in length. In the 
Forest marble of Bath the foot-marks of small 
marine animals are descried. 

In examining the inside of the ichthyosaurus, the 
half-digested bones of the animals on which these 
ravenous creatures preyed are found in large 
masses. But there are also scattered in great abun- 
dance among their fossil remains the fieces which 
they voided ; and these being in a petrified state 
have preserved the very form of the intestines in 
minute detail. The faecal matter is generally dis- 



couteiuponiTy fishes and reptiles, including 
ooea of the beast's own tribe, oa which he 
to have M, as well aa on other species. T 
wliich these coprolites tiirow upon the stn 
the aniiuaJ's intestinal canal is sufficiently 
able. The intestjjies are proved to m 
fonued like an Archimedes screw, so thai 
ment in passing through was exposed wi 
smoUest space to the largest surface of a 
vessels, aud thus drained of all its Juices, a; 
in the digestive process of living anima] 
similar structure of the intestinal canal 
sharks and dogfish now exbtiug has been 
by naturalists ; and Dr. FoJey expressly ] 
it as making compensation by its spiral pai 
its beuig straight, and consequently short, o 
with the intestinal passage in other aiiima 
also can distinctly trace in these coprolites 
and form of the folds of the mucous uiembr 
lined the intestines, and of the vessels w1 
along its surfiic«. Aa tliere is no part of 
mal fraiii(> mon* ^asWv (lc:itnicHbh> than 
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tlome places they take so fine a polish that lapidaries 
Fwe nsed them for cutting into ornamental wares. 
[One of the most singular coprolites was found by 
Greenock (an assiduous and successful cultiva- 
tttr of natural science) between the lamina; of a 
Uock of coal near Edinburgh, and surrounded with 
tke scales of a fish recognised by Professor Agassiz 
*l of contemporary origin. To these observations 
* very curious addition has been made by the Pro- 
&8sor, who found that the worm-like bodies de- 
scribed by Count Munster, in the lithographic 
alate of Solenhofen, are in fact the petrified intes- 
tines of fishes, and he has also found the same tor- 
tuous bodies occupying their ordinary position 
between the ribs in some fossil remains. He lias 
named them Coleolites ;* and certainly the repre- 
aentation given of them in the drawing resembles 
an actual intestine as accurately as if it were the 
portrait of it. 

When Cuvier abandoned to Professor Agassiz 
the whole department of Fossil Ichthyology, he 
showed as happy and just a discernment of living 
character as he ever displayed in the arrangement 
and appropriation of animal remains. That ad- 
mirable person has amply earned the honour thus 
bestowed on him by devoting his life to this ex- 
tensive, obscure, and difficult study. The results 
of his laborious researches have been from time to 
time published in a great work upon fossil fishes ; 
but as the arrangement followed as yet in the pub- 
lication necessarily leaves the several parts incom- 
plete, a distinct and satisfactory view of the whole 
cannot be formed until the work is finished. Some 

* Kw\oy, the great intes^'^. 



ot trie ainerent lormations, wniie tnose ot h 
mals are confined each within certain lira 
the fishes being also inhabitants of those 
in which all the aqueous deposits once w€ 
tained, we are enabled by Fossil Ichtl 
through various periods of the earth's foi 
to pursue the comparison of a vertebrated ; 
condition in each stage. 

The Professor's classification is founds 
the form of the scales, which are adapted 
structure of each tribe, and afford a perfect 
tific principle of arrangement. He thus 
the whole into four orders: — the PUic& 
w^hose scales are irregular enamel plates n 
quently broad, but varying in dimensions 
a point or prickle ; the Ganoideatis,'\ with 
scales of bone or horn thickly enamel 
shining ; the CtencHdeans^X with comb-lil 
having a jagged edge and no enamel ;§ the 
€[eans,\\ whose scales are smooth at the ec 
composed of horn and bone, but unenamel 

There were in all 8000 species of fish enu 
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been called into existence at a period long after the 
primitive, the transition, and all but the latest 
secondary formations. On the other hand, and in 
the earlier times of the secondary and transition 
strata, there existed species of the other two orders^ 
which have comparatively few representatives sur- 
Tiving to our days. The Professor has thoroughly 
examined 800 fossil species of these two orders, 
and finds not a single exception to the rule thus 
laid down for the relation between different species 
of animals and successive formations of strata.* 
His deductions received further corroboration by 
the examination of 250 species, all of new and 
extinct fishes, submitted to him in England, and 
which were, for the most part, found in this country. 
The analogy in this respect between the results of 
Fossil Ichthyology and those of Cuvier's Hesearches 
is striking throughout. In the lower deposits of 
the lias there are found the remains of the great 
sauroid fishes analogous to the fossil lizards of the 
same strata. More than two-thirds of the fishes 
found in the chalk strata are of genera now extinct. 
These extinct genera, however, of the newest 
secondary strata approach more nearly to the fishes 
of the tertiary strata than the fishes found in the 
oolite or Jurassic formation; insomuch that the 
Professor is disposed to range the chalk and green - 
sand nearer to the tertiary than secondary form- 
ations on this account. Not a single genus even 
of those whose species are found in the Jurassic 
deposits is now known among existing fishes ; nor 
is there a single species, and but few genera com* 
mon to the chalk, and the older tertiary strata. 

* Bapport sor 1m Pdasons Fostiles, 1835, p. 38. 



256 MMn. otraoLOOT*- 

A third of Ummo found in the strata of the kter 
tertiary formation, as the London day and the 
coarse limestone of the Ftois Basin, are of eztiiiet 
genera. The Norfolk erag. and uf^per sub-i^;ypeii- 
nine formation hare, for the most part, genera foaod 
in the tropical seas ; the tertnuy fonnation gene* 
rally approaches nearest to our living flpedes, hot 
the FroresBor affirms that, ezoept one small fidiy 
found in modem concretions on the coast of 
Greenland, not a single species exactly the sune 
with those of our seas is to be found in a petrified 
state. This continued analogy is venr Impoituit 
in a geological view. -y --pu 

In a loological view it wouM be endloM to 
attempt any amdysis of the Profossoi^s resesidies. 
Among the extinct q>ecieB no less than 150beloiiged 
te the ftmily of sharks, whose services, in keepiiig 
down the increase, naturally so rapid, of fishes, have 
been required in all ages of the ocean. DiffereDt 
kinds of shark, however, appear to have belonged 
to different periods. Of the three 8ub-&nilies into 
which the Professor divides the great class of 
sharks, the first is found in the earliest period of 
organic remains, the transition strata, and continues 
till the beginning of the tertiary, but there is now 
only one species of it existing, and that is found in 
New Holland. The second sub-family begins pro- 
bably with the coal formations, and ceases when the 
chalk commences. The third begins with the chalk, 
and continues down through the tertiary formation 
to the present time. The form as well as the size 
of the extinct species differ in most things mate- 
rially from the living, and in no respect do they 
vary more than in their covering or scales. 

As the coprolitea eii«^\^ w& \x> ^asn^Ttein the inte- 
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rior structure of the extinct reptiles, so do they 
throw light upon that of fishes also, those especially 
of the sauro'id or lizard-like kind. We have even 
instances of their intestines being partially pre- 
served by some fortunate accident. An example 
near Solenhofen has been mentioned already. A 
specimen was found in Sussex, where the stomach, 
with its different membranes, was retained. In a 
number of fishes found in the Isle of Sheppy the 
bony capsule of the eye was found entire ; and in 
some other instances the plates forming the gills 
or branchiae are perceivable. 

It thus appears that great and important ad-* 
ditions have been made to this interesting science 
since Cuvier, who may properly be termed its 
founder, ceased fi'om his labours. But it would 
not be proper to pass from a consideration of the 
services rendered by his successors, without making 
mention of one illustrious inquirer, a man of truly 
original genius, who preceded him by a few years. 
John Hunter, whose unrivalled sagacity seemed 
destined to cast a strong light upon whatever walk 
of science he trod, had turned his attention, as 
early as 1793, to fossil bones, in consequence of a 
collection sent to this country by the Margrave 
of Anspach. He described and commented upon 
them in detail with his wonted acuteness; he 
adopted the same safe and natural course which 
Cuvier afterwards pursued with such signal success, 
of examining the known bones of existing species 
as well as those submitted to his consideration ; 
and it appears, from some of his concluding re- 
marks, that he perceived distinctly enough the 
specific difference of the fossil animals, at least of 
some among them. Thus, having compared the 
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fossil skull of a supposed bear with that of; 
bear which he had procured from the owne: 
animal while alive, he gives an accurate c 
of both, and marks their diversities, indicat 
opinion that the fossil animal difiered fi 
known carnivorous animals.* Who does n 
ceive that he was on the right track, and 
have reaped a plentiful harvest of discove 
he devoted himself to the general investiga 
the subject ?f 

II. The speculations of succeeding zoolo 
comparative physiologists have not only n 
impression upon the anatomical results of ( 
inquiries, but th^ never i^^pear to have been 
towards that object. Considering the nun 
instances in which he had to draw his con< 
or to form his conjectures from a very in 
collection of fitcts, it is wonder^l how coi 
the fuller materials of his followers have co 
his inferences. But geological inquirers 1 
casionally impugned his doctrines respecti 
relation of the classes of animals to the su 
formations of the strata that incrust our gh 
has been denied by some that any such rel 
all can be truly said to exist. There seem 
ever, no possibility of maintaining this p 
whether we agree wholly with Cuvier or no 
detail of his statements. For the &ct is un( 
that some strata, let them have been arrai 

♦ Phil. Trans. 1794, p. 411. 

f In the Hunterian Museum there is a large c 

of fossil organic remains, selected with consumm 

and showing the attention bestowed. \>y \Xi\s great 

the most delicate parts of oTg&.'mzA.^oii ^\i!\0!\ ^ 
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whatever succession, formed and placed by what- 
ever causes, contain the remains of certain classes 
of animals which are not to be found in other 
strata. It is another &ict equally indisputable, 
that no animals now exist of the same kind with 
the greater part of those found in any of the strata. 
This appears to connect the different races of ani- 
mals with the different strata. But it is said that 
this is not a chronological connexion, and affords 
no evidence of strata having been formed rather in 
one age than another. If it were so, there still 
would remain a foimdation for the position which 
merely affirms a relation between organic remains 
and strata. But is it true? The principal reason 
assigned is, that although no animals of a certain 
kind are found in certain strata, supposing those 
strata to have been formed at a given period, the 
animals of the kind in question may have perished 
so as not to have been washed into the sea or other 
water in which the earthy matter was mixed, and 
from which it was deposited. Now, not to men- 
tion that this bare possibility becomes improbable 
in the degree in which the facts are multiplied and 
the observations of animals and strata extended, 
the researches respecting fossil fishes seem to nega- 
tive the objection entirely. For if the different 
strata were made by the sea, and contain totally 
different remains of marine animals, it is clear that 
each must have been formed respectively in a sea 
inhabited by different animal tribes. The strict 
parallelism, too, which is observed between the con- 
nexion of different races of animals and that of 
fishes with difierent strata, lends the strongest con- 
firmation to Cuvier's doctrines. 

Ingenious and laborious attempts have been made 
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to show, that though many races of animals are 
now wholly extinct, the evidence fails to prove the 
non-existence of any race (except our own) at a 
preceding period ; in other words, to disprove the 
proposition that many of the present races came 
for the first time into existence at a period subse- 
quent to the time when we know that others existed, 
always excepting the human race, which it is ad- 
mitted we have sufRcient reason to believe did not 
exist in the earlier stages of the globe's formation. 
It cannot, however, be denied, firsts that the ex- 
tinction of many races of animals, which is admit- 
ted, affords a ground of itself for thinking it probable 
that new ones should be found to supply their 
places ; secmidly, that there seems nearly as little 
reason to regard the utter extinction of some classes 
as more improbable than the formation of others; 
thirdly^ that the admitted creation of man destroys 
the whole support which the objection might derive 
from a supposed uniformity of natural causes, al- 
ways acting, and removes the difficulty said to 
exist, of assuming different sets of principles to be 
in action at difierent periods of the world ; fourthly, 
that the great number of facts which have been 
observed, all pointing uniformly in one direction, 
cannot be got over by suggesting mere possibilities 
for explanations. The improbability is extreme of 
one set of animals having existe<i at the same age 
with another set, when we find certain strata having 
the traces of the former without any of the latter, 
and vice versa. This improbability increases in 
proportion to the number of the species. If these 
exceed hundreds, and even amount to many thou- 
sands, the improbability becomes so great as to 
reach what, in common \a.tv^>ia.^<&^ ^^ tftrm a moral 
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impossibility. Now, there are 6000 kinds of fishes, 
of wliich not one specimen is to be found in any of 
the formations preceding the chalk. But suppose 
we lay out of view all question of one formation 
being older than another, there are certain strata 
in which none of those species are found. There 
is no disposition to deny that these strata were 
formed in the water ; therefore, at whatever time 
they were suspended in the water, that water at 
that time contained none of those 6000 kinds 
which now people it. Then from whence did they 
all come if they existed at that period, and yet 
were not in the water when the strata were formed ? 
But it is equally admitted that the water in those days 
contained many other kinds of fish now extinct, 
and found only in certain strata, and it contained 
some few which we find in other strata, and some 
which are still to be found in the sea. Can any- 
thing be more gratuitous than to suppose that all 
the fishes of a certain class were destroyed at the 
formation of those strata, while all those of another 
class were afterwards brought from a different part 
of the sea to succeed the last ones, and a certain 
small number survived to mix with other strata, or 
even to last till now ? 

The only sound objection that can be taken to 
the theory, is that to which the absolute asser- 
tion of ^he fact is liable. We can easily ascertain 
that certain species are no longer to be found living 
on the globe. But we may not be so well able to 
affirm with certainty that certain fossil genera of 
one formation may not hereafter be found in an- 
other, or, which is the same &ct in another form, 
that certain living species may not be traced 
among fossil remains. Thus the small &mily of 

M 3 
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the camel was wanting in all our fossil collectiong 
till the late discoveries in the Himalaya mountains 
have made it probable that a species of this class 
may be found to have existed there with the mas- 
todon and other extinct mammalia. This is possible, 
perhaps likely. So an ape's jaw is supposed for the 
first time to have been found in a fossil bed in 
France with other races, and no quadrumane had 
ever been before traced in any part of the foesil 
world. The proof of this discovery is, however, 
as yet involved in some doubt, and even were it 
more precise, we should only have two instances 
in which the negative evidence had &iled, leaving 
a multitude of others, hundreds of land and thou- 
sands of sea animals, of which no representatives 
are to be traced among the fossil remains of any 
country. It must always be recollected that the 
whole argument rests upon probability, more or 
less high. Even as regards the admitted non-exist- 
ence of the human species, the mere evidence of 
osteological researches is not demonstrative ; for 
although it is quite certain that among the thou- 
sands of animal remains which have been discovered 
and carefully examined, not a fragment of a human 
bone is to be found, it is barely possible that 
in some deposits as yet unexplored the skeleton 
of a man may be discovered. We have at present 
only to make our inference square with the facts ; 
to affirm that, as far as our knowledge extends, 
there is no such relic of our race in the earlier strata 
of the globe ; and to conclude that, considering 
the extent of past inquiries, the regularity of the 
connexion between other races of different kinds 
and various strata, and the portions of the earth 
over which our reseaicYiea Vl^n^ been carried, the 
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very strong presumption is against any such contra- 
dictory discovery being hereafter made. 

III. Whatever opinion men may form upon the 
question raised by some antagonists of Cuvier's 
geological doctrines, all must allow that consider- 
able light has been thrown upon the subject of 
discussion by their labours. Indeed a considerable 
addition to our knowledge has been made by some 
of these able and learned men, even admitting that 
they have failed to impugn the theory, and taking 
the facts which they have ascertained as forming 
an addition, by no means inconsistent with it. Thus 
the valuable work of Mr. Lyell has, in two essential 
respects, greatly advanced geological knowledge. 
He has examined, with a much more minute atten- 
tion than had ever before been given to the subject, 
the action of the physical agents actually at work 
before our eyes, and has shown how extensively 
these may operate upon the structure of the earth's 
sur&ce. It may be admitted, perhaps, that Cuvier 
had somewhat underrated their power, although the 
reader may still retain his opinion, that the force 
ascribed from the facts to those ordinary phy- 
sical powers is inadequate to produce the etfiects 
which the phenomena present ; that all the violent 
and sudden actions known on the globe are topical, 
being confined within comparatively narrow limits, 
and that the supposition of sudden and even instan- 
taneous change on a vast scale in former periods 
has been too lightly taken up. Indeed, unless we 
suppose such changes as might happen from the dis- 
ruption of a continent united by a small neck of 
land, like that which may be found once to have 
joined Gibraltar and Ceuta, it seems hard to ima- 
gine how a tract of country, extending from Hoi- 
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land to beyond the Caspian, and from Scandinavia 
to the Carpathian mountains, could be drained of 
the sea, which certainly once covered it, or, having 
still more anciently been dry, could have been laid 
under water.* 

But a much more important service has been 
rendered by Mr. Lyell's comparison between the 
different formations of the tertiary class; and 
although it is with unavoidable distrust of himself 
that any one little versed in geological science 
should venture to speak, it should seem that the 
division which he has thus succeeded in tracing of 
the tertiary period, may stand well with the previous 
system of Cuvier, and be received as a £ict inde- 
pendent of the controverted matter with which it 
has been connected. With the important aid of 
several eminent conchologists, but especially of Mr. 
Deshayes, he examined the numbers of testaceous 
animals tiaced in different formations ; and finding 
that ill some strata the proportion of shells of living 
species was very different from others, he distributed 
the strata of tliis tertiary period into three classes 
accordingly ; the earliest being those which con- 
tained the fewest of our living species. The latest 
of the tliree periods into which he thus subdivides 
tlie tertiary era he calls pliocene^y or more recent ; 
the next before mioce7ie,\ or less recent ; the earliest 
Poc('n(\ II or dawning. Seventeen species of shells 
are common to the three divisions, of which 

* In Mr. Whewell's learned work on the History of the 
Inductive Sciences, there are some acute and important re- 
marks on the two theories, that of Uniform Action, and that 
of Catastrophes. B. xviii. c. 8. 

t Tlxuuy, more, and Katvts, recent. 

I MtiuVf less. \ Hws, dawn. 
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thirteen still exist and four are extinct. In the 
pliocene the proportion of existing shells always 
exceeds one-third, and usually approaches one-half 
of the whole found. In the miocene, the existing 
shells fall considerably short of one-half, that is, 
the extinct species preponderate ; indeed, of 1021 
examined, less than a fifth were existing. There 
are 196 common to this and the last period, of 
which 82 are extinct. In the eocene period, the 
proportion of existing shells is much smaller, not 
exceeding three and a half per cent. ; and there 
are only 42 common to this and the miocene. 
In the Paris Basin 1122 species have been found, 
of which only 38 are now known as living. 

The theory of Cuvier and Brongnart respecting 
the successive formations in the Paris Basin, ap- 
pears to require some modification in consequence 
of more recent examination. They considered that 
upon the chalk there was laid, first a fresh-water 
formation of clay, lignite, and sandstone ; then a 
marine formation of coarse limestone ; and then 
upon that a second fresh- water formation of silicious 
limestone, gypsum, and marl. The researches of 
Mr. Constant Prevost seem to show that instead of 
these three successive formations, there were laid on 
the chalk a clay formation of fresh-water origin, 
and then upon that, contemporaneously, three 
others, in different parts of the same Basin, namely, 
a fresh-water formation of silicious limestone, 
another of gypsum, and a marine formation of 
coarse limestone. In the rest of the series the two 
theories coincide. 

It must, however, be observed that the more im- 
portant doctrines of Fossil Osteology, even as re- 
gards their connexion with the history and structure 



of the globe, do not Decessarily depend upon the ] 
opinioDa wiiich may be entertained of the more con- 
troverted points of geologieal theory, while the 
science of comparative aiiatoniy eustH alone, self- 
contained and independent of geology. But all 
must agree in admitting the important service which 
Ottteolo^ has rendered to geoli^cal inquiries, and 
in rejoicing at the influence which it has had u|)oii 
those who pursue such spwulatious, in promoting a 
more careful study of facts, and recommending h 
wise postponement of theoretical reasoning, until 
the season arrives when a sutiBcieiit foundation for 
induction shall have been laid by the patient oh- 
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NOTE L 

s some learned men are satisfied with the proofs of an 
e's jaw-bone having been found at Sansan, in the 
ath-west of France, and an astragalus of the same 
inus in the Sivalik hills, it is very possible that this 
mus may be added to those found in the strata of the 
Miocene period ; for it is only in the more recent forma- 
ts that these remains are supposed to exist. That 
ey should be found in any of the Pliocene formations 
in a high degree improbable ; and even then we have 
dy got to the middle of the Tertiary period. No one 
intends that in the earlier formations any such remains 
e to be traced. 

But in case any objection should be raised to the ar-^ 
iment in the text, upon the supposition that, because 
ladrumanous animals were supposed by Cuvier not to 
i traceable in any but the present portions of the globe's 
list, thei'efore human remains may likewise hereafter 
i found in earlier formations, we may remark that, even 
they were, contrary to every probability, there found, 
) one pretends to expect sucn remains in those strata 
here no mammalia of any kind have been discovered ; 
id the argument in the text is wholly independent of 
le particular period at which the non-existence of our 
ice is admitted. These considerations are fit to be 
)me in mind, since learned men, like Mr. Schmerling, 
'e inclined to think that some human bones found in 
le same caves with the remains of hyaenas and other 



science of PalEeontology now is, msj make the i 
of its doctrines in any one ;e«r little applicable to I 
The notes to the Analysis of Cuvier, and the ea 

account of the labours of his successors, may 
show what inhabitants of the former surface of t 
are at present within our knowledge. But will 
to the two important classes of ichthjosaunis an 
saunis, the fotlowin^^ abstract will prore conv< 
the student who would compare the present stat 
information upon these two fossil genera at pret 
what it was when Cuvier wrote. Nothing <« 
exhibit the rate, as it were, at which this sd 
been advancing. I am indebted to my learned, i 
excellent friend, Mr. Greenough, for this s 
which will be found to be maritedwith the accui 
clearness, and the conciseness which distinguisl 
produetjons : — 



2. Conjformis.... (See Journal of Acad, of Phila 
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2. Carinatus . • . . . Lias — England and Boulogne. 

3. Dolichodeirus . . Muschelkalk — Germany; and lias — 

England. 

4. Pentagonus .... Jura beds — France. 

5. ProAindus Variegated sandstone — Jura. Not known 

to Cuvier. 

6. Recentior Kimmeridge clay. 

7. Trigonus Calvados — north of France. 

8. Trigonus Cuvier, vol. ii. p. 486. Lias, probably. 



GENERAL NOTE RESPECTING EVIDENCES 

OF DESIGN. 

AUi the inquiries in which we have been engaged lead 
to one conclusion of great importance. Notwithstanding 
the progress which has been made in various sciences, 
the things which have been discovered and ascertained 
bear an infinitely small proportion to those of which we 
are still either wholly ignorant, or imperfectly and dubi- 
ously informed. In a vast variety of instances, design 
and intelligence have been traced — instances so well 
deserving to be called innumerable, that we are entitled 
to believe in contrivance as the universally prevailing 
rule, and we never hesitate so to conclude. But the 
mode and manner of the working is still, in a prodigious 
number of cases, concealed from us ; and we are entitled 
to infer that numberless things which now seem irregular, 
that is arranged according to no fixed rule, are never- 
theless really disposed in an order which we have not 
discovered, which would, if we knew all, be as complete 
as that observed and traced in the cases known to us. 
Thus the regular working of bees, which we have been 
examining, is reducible to certain known rules; the 
figures formed by them are, in all their relations, familiar 



crivable form calculated to oppose a solid re> 
the preasure of water.* It appears probable 
worlu of eiuders in concentric drcles, and al 
radii, arc also re^larly arranged in known fi( 
iip(Hi similar principles. Manj of the parts 
near the semblance of regular and symtoetri 
lines, insomuch that a maUiematician Mice pr 
paper to the Royal Society (on some propositii 
higher geometry), which he entitled, from thi 
the lines investigated, " Faaneidas Flortrm I 
corum." The orbits Jo which the heavenly bod 
come manifestly within the same remark s 
certtunly ; for the forms of those paths, the r 
all their points to given straight lines, is in 
degree ascended. But it aeems very reaat 
conclude, that the amall number of such regul 
which the atate of science in its various braii 
as vet enabled us to trace, is as nothbg i 
trita those Hgures still so unknown to us, that 
mon speech we talk of them as irregular, whi 
only a word, like chance, implying our own iga 
For th<> matheniatiral wnenivs. (-xtnuinliniir 
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of man, are most probably still in their infancy. Of the 
infinite variety of curve lines, we know but a very few 
with any particularity, to say nothine of our equal igno- 
rance (connected wifii the former) o? most of the laws of 
complex motion. In the parts of animal and vegetable 
bodies, especially of the larger kind, there are few sym- 
ixietrical forms observed ; greater convenience, in the 
former instance at least, is evidently attained by other 
shapes. Yet there seems no reason to doubt that all the 
forms which we see may be in reality perfectly regular, 
that is, that each outline is a curve, or portion of a curve, 
related to some axis, so that each of its parts shall bear 
the same relation to lines similarly drawn irom it to this 
axis, which all its other points do. If we know little 
of algebraical curves, we know still less of those whose 
stnicture is not expressible by the relations of straight 
lines and numbers, the class called mechanical or trans- 
cendental, the forms of some of which are very extra- 
ordinary, but all whose points are related together by 
the same law. There is every reason to expect that the 
further progress of science will unfold to as much more 
of the principles upon which the forms of matter, both 
organic and morganic, are disposed, so that the order 
pervading the system may be far more clearly perceived. 
So of motion — In one most important branch, dyna- 
mics is still in its infancy ; we know little or nothing of 
the minute motions by which the particles of matter are 
arranged, when bodies act chemically on each other. 
Even respecting the motions of fluids so much studied as 
electricity, and heat (if it be a fluid), and the operation 
of the magnetic influence, science is so imperfect, and 
our data from observation so scanty, that mathematical 
reasoning has as yet hardly ever oeen applied to the 
subject. It is the hope of men who reflect on these 
things, and it is probably the expectation of those who 
most deeply meditate upon them, that, in future times, 
a retrospect upon the fabric of our present knowledge, 
shall be the source of wonder and compassion — wonder at 
the advances made from such small begimiiings—coiDpas- 



S72 antKmAL hotb, ctc. 

Bian for the numw 8|jhere within which our knoitledg« 
i« confined :— Dud wben the g^nater purt of nhat we ire 
now only able to believe re^lar and syslcmatic Itdid 
ansli^y nnd cunjeptiire, will have Mien into an order 
and on arranyieinent cerbiiijl)' known luid distinctly ji«t- 
eeived, 



/■aodoB »— PtiMid b) t) . Cuwu ■»! Son, SMaifiMd Hinit. 



